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EMBU-MERU-1S10LO FORESTRY PROJECT

Silvicultural Research Programme 1983/86

SUMMARY

This project record contains details of 9 trials established during the
period 1983/85 with the intention of identifying the more suitable
species/provenances for a range of site conditions occurring within the
project area. Details of the site, planting material, trial design and
summaries of the most relevant data are given. The main features are

summarised below:-

Trial 1 Gangara Species Trial Established in April 1983 on a site

within Siakago Division, Embu District. Soils are well drained, deep
and slightly acidic clay loams. Classified as Ferralo-orthic Agrisols.
Average rainfall about 930 mm. There was early losses following a
period of drought and extensive replanting was done in 1983, but this
planting is excluded from the main trial and regarded as fill-ins.
Altitude 1 150 m.

Design A total of 27 species/provenances were included in the first
planting, of which 17 were fully replicated in all 6 blocks. At the
last assessment in September 1985, 19 species/provenances remained fully
represented in all 6 blocks, a further 5 species being partly
replicated. Plot size 16 trees in all cases.

Results to date At September 1985 (age 29 mths). Overall survival

varies from O to 506% (Callitris robusta); best height growth

demonstrated by Eucalyptus camaldulensis Kimberly provenance (426 cm,

survival 47%). Other promising species are Cassia siamea, Tamarindus
indica and Acacia albida.




Leucaena leucocephala, Prosopis Juliflora, Grevillea robusta

surprisingly performed poorly. Direct sowing of Acacia albida and

Acacia polycantha was not successful, although initial germination was

good.

Trial 2 Gategi Species Trial Located near Karaba, Gachoka Division
of Embu. The trial was originally planted in December 1983, but

extensive replanting was carried out in October 1984. Soils are Black
Cotton with a pH of 7.6-7.9. Altitude is 1 100 m, average rainfall
about 850 mm.

Design Randomised Block, there originally being 6 replicates.
Replicates 1-3 were established following deep mechanical ripping;
replicates 4-6 received hand pPreparation only. Following early drought
deaths, blocks 2, 3, 4 and 6 were replanted in October 1984 to leave
blocks 1 and 5 from the original December 1983 planting. The effects of

ripping can therefore be compared by Block 1 v Block 5 or Blocks 2 and 3
v 4 and 6.

In Blocks 1 and 5 (1983 replanting) 29 species/provenances had
originally been planted in both blocks, a further 6 species being
represented in only one of the two blocks i.e. a total of 35 species/
provenances. At October 1985 three of these species had been lost.

For Blocks 2, 3, 4, 6 (1984 planting) the spread of species/provenances
is:

24 species planted in all & blocks

1 spp 4 & " 3 blocks
17 spp » - " 2 blocks
2 spp . - " 1 block

44

Plot size was 16 trees in all cases.

Results to date There is a marked benefit from ripping for all species

in terms of height growth. Survival of the 1984 planting has been good
2




following reasonable rainfall (81-100%). In October 1985 those species

showing promise were Acacia cyanophylla, Acacia nilotica, A. polycantha,

Atriplex nummularia, Atriplex semi-baccata, Cassia siamea, Eucalyptus

camaldulensis (Petford, Kimberly, Wiluna and Gilbert provenances),

E. microtheca (Walgett, Charleville provenances), E. occidentalis,

E. tereticornis, (Kennedy provenance), Leucaena leucocephala,

Parkinsonia aculeata and Ziziphus mauretiana.

Trial 3 aninauti Species Trial Established within the EMI Goat and
Sheep Project farm at Marimanti Location, Meru District. Soils are well
drained, (slightly acidic) deep sandy clays. Rainfall on average is
about 750 mm, altitude 590 m.

Design 6 blocgs of which blocks 1-3 were planted following mechanical
ripping in December 1983. Blocks 4-6 were planted with only hand
preparation during November 1983. A total of 32 different species/
provenances were originally included in the trial, most selected for
their value as fodder producers. At the last assessment in November
1985 (24 months) the number of species still represented in the ripped
plots was 24; of these 18 had been planted in all three blocks (1-3),
the remaining 6 being represented in only two of the blocks. Three
species only were still surviving in the unripped plots.

Results to date The overall growth and survival of the trial has been

poor following early drought losses. Best survival is demonstrated by

Acacia victoriae (46%), Prosopis juliflora (44X%) and Ziziphus

mauretiana (42%). Ten provenances of Leucaena leucocephala were

{ncluded in the trial. K67 has demonstrated the best survival (33%) and
K8 the best growth (230 cm).

Trial 4 Kuani Species Trial Located on Kuani Hill, Tigania Division,
Meru District. The site is established at about 1 500 m altitude on
soils classified as Eutric Nitisols - well drained, dark reddish brown
clays of pH 6.5. Rainfall believed to be about 750 mm. Planting was
carried out in November 1983.



Design A total of 26 species/provenances were included in the trial; 22

of these were fully replicated in all 6 blocks, the remainder being
planted in either 1 or 2 blocks only, due to shortage of seedlings.
Blocks 1-3 are located on the upper hill, blocks 4-6 on the lower hill
on deeply gullied land. At the last assessment (November 1985, age

24 months) 23 species were still represented in the trial. Plot size
16 trees in all cases.

Results to date Eucalyptus camaldulensis (Petford) has demonstrated the

best survival (86%) and growth (97 cm). Grevillea robusta is also

promising (67X%, 66 cm). Growth has been surprisingly slow throughout
this trial and the reasons are unclear. The trial has demonstrated the
importance of planting as early as possible after the start of the
rains. For all species, survival varied from 53% for Block 1
progressively falling to 23% in Block 6, there being a 10 day variation

between the commencement of planting of Block 1 through to completion of
Block 6.

A direct sowing trial involving a total of 6 species demonstrated this

technique would not be suitable. Only one species - Acacia albida -

showed acceptable survival (69Z), but growth was extremely slow.

Trial 5 Kuani Pine Species Trial Site conditions and location as for

the previous trial.

Design 10 pine species were planted in 6 replicates on randomised block
design. Blocks 1-3 were located on stable land on the upper hill,
blocks 4-6 on gullied land. Plot size 16 trees for all plots. Date of
planting, November 1985.

Results to date In April 1986 (age 6 months) all 10 species were still
represented within the trial, the survival varying from 89% (Pinus

brutia) to 49% (Pinus eldorica). Locally collected Pinus patula stock
had a survival of 77%.




Trial 6 Isiolo (Red Soil) Species Trial This trial is located

close to Isiolo Town on eroded red soils, classified as Ferric Luvisols.

The soils are deep but very hard and represent an extreme site.

Altitude is 1 150 m, average rainfall about 400 mm.

Design Originally planted in November 1983, using a total of 72
species/ provenances involving up to five replicates. Excessive drought
losses necessitated some replanting in October 1984 including a further
22 additional species/provenances. Losses were again high and further
replanting was carried out in November 1985 using 33 species/provenances
that had shown some promise from the previous plantings. It is only
this later trial which is of interest now. The 33 species/provenances
were planted within four replicates (numbered I, Ig, 1L

and I1g. However due to a shortage of seedlings the level of

replication varies from 1 to 4.

Results to date Survival has been extremely low, considering the

November 1985 plantings; in April 1986 (6 months) best survival was only

55% (Terminalia spinosa). Those species shown to have some tolerance of

these harsh conditions include Acacia nilotica, A. senegal, A. tortilis,

A. victoriae, Balanites aegyptiaca, Cassia sturtii, Eucalyptus

camaldulensis (Petford), Leucaena leucocephala (K8), Melia volkensii,

Parkinsonia aculenta, Prosopis chilensis, Tamarindus indica, Terminalia

spinosa and Ziziphus mauretiana. Many of these species are native.

Trial 7 Isiolo (Black Soil) Species Trial The trial is located on

Black Cotton soils which are strongly alkaline and sodic. The site is
close to Isiolo Town and the previous trial. Altitude is 1 110 m,
rainfall about 400 mm. The trial was originally planted in December
1983 but had to be extensively replanted in October 1984.

Design Four blocks were located on land previously ripped by mechanical
means. One further block was positioned on ground which had not been

ripped. Replication was however not complete for all 53 species/




Provenances represented in the two Plantings. Plot size was 16 trees in
all cases.

Results to date At the last assessment (May 1986) only one species

still survived - Atriplex nummularia - (53% survival), indicating the
severity of the site. Atriplex is known to be tolerant of arid, saline
conditions.

Trial 8 Merti Irrigated Species Trial Located at Merti, Merti

Division, Isiolo. Altitude is 960 m, rainfall approximately 200 mm but
extremely unreliable. The soils are believed to be Vertic Gleysols -
imperfectly drained, very deep cracking clay, moderately saline and
sodic. Planting was carried out during August-October 1985.

Design A total of 21 species was included in the trial, planted within
4 blocks, but the level of replication is not constant. Four different
irrigation treatments have been imposed on the trial:

Block 1 being watered weekly
" 2 "  watered every 4 weeks
"3 " watered every 12 weeks

T AT amy watering after initial establishment phase.

Results to date Too early to draw any conclusions although there have
been very early losses of Populus ficifolia, a native poplar.

Trial 9 Maranga Species Trial This trial was planted within Maranga

Hill Forest Reserve, Runyenjes Division, Embu District. The altitude is
1 420 m, average rainfall believed to be between 900 and 1 000 mm. The

soils are deep, well drained loams. Planting was carried out in April/
May 1984, using 23 different species/provenances.

Design Five blocks were laid out across the hill, but the level of
replication was not constant for all species:-




16 species = 5 replicates
4 species = 4 replicates
3 species - 1 replicate only

Results to date The last assessment was carried out in September 1985

(i.e. at age 17 months). One species - Albizzia falcataria = had not

survived; the remaining 22 species showed a survival of 88% to 6%Z. Best

height growth has been demonstrated by Acacia mollissima (582 cm).

Those other species showing acceptable growth and survival to date

include Leucaena leucocephala, Cassia spectabilis, C. siamea, Eucalyptus

grandis x tereticornis hybrid, E. maculata, E. saligna, E. paniculata,

Acacia cyanophylla and A. auriculiformis.

Trial 10 TuberSize Trials Seedlings were raised in black polythene

tubes of six different sizes, namely, circumference 4 ins by 6 ins
depth, 8 x 6 ins, 10 x 6 ins, 10 x 8 ins, 10 x 10 ins and 10 x 12 ins.
The standard Forest Department tube of 8 x 6 ins in clear plastic was
also included as a control. The stock was planted out as 7 different
trials using 4 different species. Three of the trials were full

randomised block designs with 5-6 replicates.

Results to date There would appear to be no significant difference

between the field survival for all the different tubes except that there
was a very slight indication that survival could be reduced with the
smallest size. One trial (at Gategi) has been maintained to see if
there are long term effects; the remaining trials have been written

off.




EMBU-MERU-ISIOLO FORESTRY PROJECT

! RESEARCH SECTION

REPORT ON B5/2 GANGARA SPECIES TRIAL

BY: GORDON ARMSTRONG, SILVICULTURIST

J K LUGADIRU, RESEARCH FORESTER

MAY 1986




a1l oL

IV S3155dS YAVINYSD

&>

H1IY 9N

SITIH
IHwWOINYIN

\/\\\'

1HS1
ny3aWw oL o

1\
-

\

Ay

A

)

NI Ly

oIVNVIS

A\

/Il!)

AYIW oL

000’041 ‘|

Gyoy UYowNi

EREFL]

avoy VoLV I

g oyl

N oL

Ty UL

53123038

t@xAzﬂd

49 NolL¥V 2401




ATM:

The aim of the trial is to compare survival and growth of 28 different ¢
species/provenances ( and in tie oase of Acsoia Qbﬁd.;, two methods of establishment)
at this semi-arid site in Embu distrioct. This is the first of a series of ‘species "1
trials established at different sites within Embu, Meru and siolo districis,
with the overall objective of identifying suitable iree species to be grown in
these areas. i

Loocation:

The trial is looated in 1.8 hectares of Land belonging to Cangara Primary
School, Nthawa Location, Siakago Division, Embu Distriot u.gd. Pa.aod to the
Fore53 D¢partment for a period of 10 years, Latitude is 0 37 South and longitude
js 37°43''East, This is located on Survey of Kemya 1:1500,000 scale sheét 136/1,
map reference CK 571 308, The accompanying gketoh map ( f‘ig. 1 ) shows the site's
location in relation to major towns and roads. '

The site is approximately TO metres. west of the nearest school building
and is 65m by 280m in extent, as shown in Figure 2. A watchman, Mr, Samuel N. Njuld
is employed to look after the frial. -

Site Descoription:

The trial is situated on the West-Southwest facing slope of a ridge running
approximately North-Northwest to South-Southeadt, Altitude varies from 1,150m a=s-l
at the northern cormer of the plot to 1,140m in the south,

The soils are described as well drained, deep, brownish yellow, slightly
acidio, sandy olay loams, A detailed desoription including analyses, was
undertaken by Macharias and Kimotho of the Kenya Soil Survey ( see Appendix I),

The local vegetation is alassed as Wooded Bushed Orassland, Dominant iree
species are. Acacia tortilis, Kﬁlia. volkensii and T_mr_rlrﬂua indica. Other tree -
. species are Acacia nilotica, A onia digitata, Combretum molle, Orevillea robusta
(" introduced ), Terminalia brownii, Mangifera indica and Vitex Gemisna, The

dominant grasses are X stis ocasespitosa, Hyparrhenia rufa and Cymbopogen
excavatus.

Climate:

The site fall within Agrootimatioc gome IV - 2, Rainfall records are : ' " .l
available for 1977, 1979 and 1980, These show an sversge amnual rainfall of
933mm, However,, in 1980, the anmual rainfall was only 362mm, This indicates
great variation from year to year., Most of the rain falls in Maroh, April, ey p L
and Ootober, Novembbr, December. The other months of the year being virtually 4
rainless., Rainfall has been recorded by the projeot since the trial was planted
and is given belows= ;

Tevle I Monthly Bainfall in Millipetres

/1983 1984 1985 1986
' January - 0 r ST 0
February Wl s 18,0 1643 0
Maroh - 2749 178.1 109
April 264.2 - 17462 305.1 04
May 279 o 39.6
J June 0 ; 0 0
July ' L+ 0 0
August ; 0 0 "0
September 0 97 - . 0
October 5.1 388.4 48.3
November 125 0l 249.2 w .2
December 99.8 81.5 106.4
L Wty IM-Q MQG
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siil 2

3ite Preparation

The bush was cleared using hand tools and the braaches removed from the site.
he gruss was slashed., A seven strand barbed wire fence was erected around
4he site and & watchman's house/store was erected nearby, Pits ( 30cm x 30cm )
were dug at 2m x 3m spacing according to the trial design. Soil was dug out
to 30cm depth and then the top l5om of soil replaced to give a good planting
medium,

Species:

The following species were raised specifically for the trial at Ishiara
mursery by direot sowing standard 10om x 15om ( layflat) polythene tubeso A code
of three colours was painted on the tubes to enable easy identification of each
Yspecies/provenance.

COIE SPECIES PROVENANCE SEDD SOURCE NO. IN TRIAL
BBG  Aocacia albida Baringo (780-005) 2 96
3B Acaoia cyanophlla 3 96
BB Acacia cyclops 2 96
WPY  Albizzia falcataria 2 32
WPG Cassia siamea Isghiara b 96
RRR  Eucalyptus camaldulensis L. Albacutya (BN 10666) 4 96
RRY  Eucalyptus camaldulensis Kimberly (BN 12346) 4 96
RRB  Eucalyptus camaldulensis Petford (BN 13159) 4 96
RRW  Eucalyptus camaldulensis Katherine {mw 12182 ) 4 96
RR3  Eucalyptus camaldulensis Ord River (BN 12352) 4 96
RRP  Eucalyptus maculata Yuguga (455-026) 2 96
RYGC  Bucalyptus microtheca W. Coolarnebri(BN 11604) 4 96
RYY Euocalyptus panioulata Kirinyaga (474~018 2 96
RYB  Eucalyptus sideroxylon Staliel (BN 10729 4 96
RYR  Eucalyptus tereticornis Gede (506~008) o e 96
ORB Leucaena leucocephala K8 5 80
R Propopis cineraria Oman 6 48
0GB Prosopis juliflora Hola 2 96
WY Robinia psetdpacacia 3 32

NOTE: For list of Seed Sources see Appendix 2

The following species were collected from stock already growing in tubes at
ous nureeries,

ODE SPECIES NURSERY , NO, IN TRIAL
a Callitris robusta . Ishiaray Embu 32
c Cassia spectabilis ' Ishiara, Embu 32
A Casuarina equisetifolia Ishiara, Embu 96
H Conocarpus landifolius Kositei, Baringo 16
D Cordia abysinioa Tunyai, Meru 32
; Grevillea robusta Ishiara, Embu 96
F Melia azedarach Embu, Bown 32
E Tamarindus indica : Tunyai, Meru 32

The following two species were sown directly into the pits at the same time
a8 the others were planted.

(0)))0} SPECIES PROVENANCE SEED NO. OF SEEDS NO, OF PITE
: SOURCE PER PIT

Baringo 2 2 32
(780-005)
Acacia polyacantha Ena, Embu 1 4 32

J Acacia albida
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' of these trees growing satisfactorily. in the locality.

Trial Designi

The trial was laid out in 6 blocks dligned at right angles to the slopeo
Within each block 16 tree plots ( 4 x4 ) of each speoies/provonance were allocated
at random. ( A randomised block design ). Most species ocour in all 6 blocks
( giving a total of 96 trees ), but some species ( normally those for which
insufficient seedlings were available) do not oooure in all dblocks. A plan of
trial as planted in April 1983 is given in Figure 3.

Trial History:

The trial was planted on 8th and 9th April, 1983, Rainfall that season was
about average for the site. This was followsd by a period of drought, both the
October/November 1983 and March/April 1984 rains seasons being very poore It was
not until October 1984 that rainfall returned to more normal levels. By April 1984!
40 of the 16-tree plots were empty ( i.ee all the originally planted trees had diwd,
Treee plots were replanted with standard nursery stock of various species but are
not oonsidered part of the trial. The design of the trial after this replanting
is shown in figure 4.

The trees have been regularly clean weeded in 'spots' around each seedling,
and the grass growing between the 'spots' has been slashed, The heignt of each
tree has been moasured twice per year, at the end of each dry season.

Resultss

Sumparies of the results of each assessement are given in tables 26, The
species provenances are ranked according to survival rates. As ¥ would be expected
most mortality ocoured during the first dry season after planting, EHowever the
1983/84 drought caused significant further mortality up to Ootober 1984, GCrowth
rates were also depressed till October 1984, 1

Discussioni

-

Although it is too early to draw final conclusions from the trial, a number
of species are showing themselves to be well adapted to the site., This is in epite
of the drought during 1983/84 which depressed both survival and growth rates.
Promising species are Bucalyptus camaldulensis ( in particular the Kimberly
provenance), Cassia siamea and Cellitris robusta. Pamarindus indica and Acacia
elbida have asoceptable survival rates but low growth rates. Species such a8 Cassiz
speotabilis, Casuarina equisetifolia and ‘Grevillea robusta might have been expected
To perform better had conditions not been so unusually severe, as there are specimens

Jostest
The £iret growing trees are those of the Kimberly provenance of Eucalyptus
camaldulensis which by September 1985, had an average height of 4026 matres,
The tallost tree was 7.99 metres, .It was observed that the primary cause of death
in this species was not the lack of moisture itself but termite attack.

Two species which have performed surprisingly poorly are Leuasena leucoccohala
and Prosopis juliflora. At first, it was thought that the poor performance of
Leucsena was due to laok of nodulation but careful inspection of the roois of some
individuals showed nodiles to be present, These nodules had a grey-pick colour
inside indiocating active nitrogen fixation. It is probable that the acidity of

M%& igiﬁ Mﬁt% 5!‘338&? Leucaena has only grown well on meutral to

Other project trials have shown that the provenance of Prosopis juliflora
used in this trial was very poor so it is likely that different provenances would
have done better, The importance of provenance selection in Eucalyptus camaldulensis

is demonstrated by the very poor survival of the Lake Albacutya proveance comparwd
10 the others,




R
) )

: *Lx3L NALIm  $3GOT s91224% &+ KI3UT ( avrawvl = 2yanmrrnw! )

. 5 o) . 2 2
INIOWES “w £ x wT MY i s
aFLNy1d s34yl A AxH) L SHIVENGI 1974 H2V3I 1

. 27§ ¥IN¥IIND —

J s3_0N

* .
”\,&5_ ALY | ¥992| .8 mti v | 968| O g99| Avy | 9AY| BAY| d€8 Zxx_ 2 yyy| 9dm| 99| ¥AY| VY| FU¥ 3&. 4

YyY . :
_ _ meg| 9AY m:g_ 9yY¥| 9 | 9dm| dee >~3; 8 v | eAy| d | one 3&.:._!&:( I m.ma_ gy | sxul yaw ?33_,, 3
¥ ]

ua:.._ 25_ gAY | JOH 3 | eay| xau| ovy| avy| ewa| £ | ¥AY| mEH| AVY g | W | so9| myy| I | wwu| ew¥| V¥

AAY| ouy| 8 (XE& duw| 99v| I T&z muy| mE8| 9¢gMm| AV g99| dag| ¥99| ore| su¥| BAY|

- MYy | v ;_i 99| aAY wyvy | dd¥ 33_33 3 | AAN | YAY | BUY Aw¥| 8 VvV | du8 | 9AY 206 | 6Y2

| i '
g 2 a _ gyy | ¥22! a_.u&_ A6 | YAY |- 2 ’ ywY | Lem | ADY ~ Yy ﬂu\& Ay | 899 | myu| BAY | V | 88| M gyy me8
] 1 i - _

E7 Lt L ot bl g1 el 21 m...f € By n ol b 3 ' 9 4 h £ 7 & '

2101d

Sonigipgl 12HISG

€31 23,8 T ANk D Jdo N215320 & ¥y

T¥I¥L

C{




CvTvnd? 227027 ¥NI¥INIT g
glyahH $ALJRTIL0 - ‘h 3
cirsNITaGIVNY 2 802IATPIAT = g A | . -
vawyis yiss¥? -9 e 000’11 21¥25
1V

sMag@3l MITLIgYy -

IT1YVINY AN -

(r¥iyr NI 1N ) hZpl MY Q2LNYWIY — L

Ls2| 72| 52 |7 F Lea 3| suu| 52| 829] A3 o3| ghy| 1| myy| 2 | vuY| 9dm) 837 yay | oyy | g9y | Med
w%_/q.a x| 999| 29u| 9 K7L -rhha | g AW oAl & 299 | may | 3| £ | 999 ovy TIGGAEE
qum | 299 | 249 | (67 3 | GAd | ArY| 7o | ady 1| £ | IRV wag | ras] @ |oralos| muy[ s | ey | ey |57
ainy | awy| @ |1V > Tu.m_ dyy| vy | 57| 52 | M Hay | 90M | 94 g9 | 1y [ 17| ee | Aoy s =

ayy | vy | 23| 822| 4hY Sy |29 | 9dM 3 | AAY| ¥AY | GHd syl @ v 29| A | 999 mq&
DEEISRIE Sl & (73 [wau | 2 [vwd |ram 99 1 2u9 | 250 | AAw |52 fawa| 52 e | pas| 2am | 89| Med
S n ol b 8 L 2 [ A ¢ < |

L IT o bt g1 el 1] af hi el

i
e

= e g = e T e o g F S = ; .
=20 Tiddi @ ligd 49 Atdy. I L CAh22IS LIV




OANAGARA STECIES TRIAL TADLF

)

PLANTED APRIL 123_}.[ AS3ES3ED OCTQBER, }22;

CODE SPECILS PROVENANCE SURVIVAL AV, HT,
n Callitris robusta 81 28cm
BBG Aocacia albida 1 3%em
o} Cassia speotabilis ) 150m
E Pemarindus indioca 15 llom
RiB Euocalyptus camaldulensis Petford 71 460m
FRY Eucalyptus camaldulensis Kimberly 67 62cm
RRG fuocalyptus camaldulensis Oxd River 66 A5om
RRW Euwca}lyptus owa\altlulcnaiu Katuerine 65 55cm
RYG TFucalyptus microtheca We 0011t_>mabii 60 Adom
WPC Cassia slumea Ishiara 59 23cm
Q0B Prosopis juliflora Hola 58 2'lom
GRB Leuwoaena leucocaphala K8 58 1l5¢ca
F Melia azedarach 53 Z2cm
BBW  Aocacie cyanoplwlla 51 2lcm
B (revillea robhsta 41 . 12cm
RER Sucselytpus cemaldulensis 42 5enm
KRR Eucalyptus tereticornis (Oede 35 37cm
RYY FEucalyptus paniculata Kirinyaga 28 3fcm
D Obrdia abysinica 28 32cm
RRP Bucalyntus maoculata Muguga 27 - 2icm
WUY Robinia psendoaceclsa 19 Som
A Casuarina equisetifolia 1 42om
RYS FEucalyptus sideroxylon Stolie 17 gJcm
J Acacia albida DIRECT - Som
WPY Albizzia faloatoria 6 17cm
0GR  Prosopis winerarra Onan 6 162m
B8P Acacia oyolops 9 1l7cn
I Acacia polyacantha DIRCCT 3 dem
H Canooarpus lanoifolius - 0 o




QATCARA  STCTIS  TRIAL

PrACTIT SURVIVAL AD JEITIT anouTE AT 20/3/01

cone SPECTTS PROVITIATCE < i1V
Thparindus Thagyad &)
Callitiris robusta Ishinre U
0 Aouois slbidn Bardngo 60
iisid Busalyptue cameldulancis Lathorine 53
BRY Busalypthus conmalhlensds Kigborly - w99
RS Exsalyptus coonldulensis Potloxd : 59
BN Duwalyptus camliulonis Ord Rivor 54,
MU Eucalyptue pioroilocs Yo Ccllazuobri 5L
(e3t03) Levoasua lewoocephala pivd) ah
3 Cacsoia siamen Ichisxe &5
c Casola nmtahiuu Ishiara L B
by Yolia asedareoh TCobu k%S
oGk Procopsis juliflore liola 30
b B4 Acanin oyenonhylld SITROPA 2
piagll Dusoalypiuo tarotioarmio Godo ; o2
i i Tucalyptus camaldulonads Le.Albacutya 20
458 Eusalypius pomdculaia mMritoge 15
B grovillea robunia Ichiare 15
4 ¢asuarina Dodootifolia Ishiaro 2 Y
5} Eusalyptus sidercrylon Satiel 6
b Dusslyptus maculata Nugucs 4
Xi Prosonpsls Cinerorrt Oman 2
d poscia albidn - DIRECT sowy 0
1HN notdrda psenioncacis 0
1 Aceoln polyoentha DIECT SOMN 0
D Cordio shyosinica Tugald 0
il Agacio oyolops 0 o
|\ 4 Albizsia falosdarin 0 0




CODE

RRW
RRY
E
RRB
BBG
RRG
RYG

GANGARA SPECITS TRTAL.

ASSTSSED 4/10/84.

SPECIES

Callitris robusta

Eucalyptus camaldulensis ~KATHERINE
Ducalyptus camaldulensis ~KINBERLY
Tamarindus indica

Eucalyptus camaldulensis ~PETFORD
Acacia albida

Eucalyptus camaldulensis—ORD RIVER
Eucalyptus microtheca

Cassia siamea

Melia azedarach

Cassia spectabilis

Leucaena leucocephala

Acacia cyanopliylla

Bucalypius camnldulenzis ~L=£LPACUTYA
Bucalyptus paniculata

Prosopis julillora (?)

Lucal ptus torelicornis — (b
Casuarina equisetifolia

Grevillea robusba

Tucelyptus siderexylon

Fucalyptus maculata

Prosopic cineraria

Acacia albida - DIRDCT SOUN
Robinia psedoacacia

Acacia polyacantha — DIRZCT SOWN
Cordia abysisinica

Acacia cyclops

Albizzia faelcataria

SURVIVAL §

59
51
51
50
47
44
43
40
39
34

£V, HETGHD S

Q.

SGille

170cm,
121&n1e
22¢C1ne
1190me
23cme
131cine
10lcma
fcm, -
20zil,
972
L0,

=
GG,
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GANGARA SPECILS TRIAL e PLANT:D APRIL 1063, 1A fL_lt__‘:,i___

PEROENT SURVIVAL AND HETQHT OROVTH AT 12‘;[55
-——.—-——-—-—-_--—uﬂm-— e

COmE SPECIES PROVENANCE o _SURVIVLL ur ((ou m)d
a Callitris robusta 56 L1l
RRY  Bucalyptus camaldulensis Ximberly 49 330
RE¥  Busalyptus camaldulensis Katherine a7 2569
T Tamaxindus indica 41 26
RRB  Euscalyptus camaldulensis - Petford 43 191
RRO Puocalyptus camaldulensis Ord River : 43 235
BRG  Acacia albida 30 34
WPd  Ceseia siamea 38 159
BTG  Euwoalyptus microtheca 33 143
) § Melia agedarach 31 29
) c Cassia speotabilis 20 102
GHRB Leucaena leuoocephals 18 51
RRR  Eucalyptus camaldulensis L Albacutya 11 248
BBW Acascia o;vruwpb:rlls 10 162
RYR Duoalyptus toreticomis 6 182
RrY  Lucalyptus paniolota 5 141
A Casuarina equisetifolia - 132
RRP  Buoalyptus maculata 2 56
B Orevillea robusta 2 110
0asB Prosopis juliflora . 2 21
RYB Euwcalyptus sideroxylon 1 170
GaR Prosopie cineraria 0 0
J Agacia elbida Direct S 0 0
WY Robinia pseudoacacis C 0
1 Acacia polyacontha = DIRDCT SOWN 0 0
D Cordia abyssinlca 0 0
BBP Acaoia cyolops 0 0
WEY Albizsia foloataria 0 o}



CANGARA SPECIES TRIAL TABLEC

PLANTED APAIL, 1983 ASSESSED SLPTRBER, 1985

CODE SPECIES _ PROVENANCE ¢! SURVIVAL AVs BT

G Callitris robusta 56 150 cm.
RRY Cucalyptus camaldulensis Kimberly 41 426 cme
E Tamarindus indica 47 29 cme.
RRW Eucalyptus camaldulensis Katherine 46 338 cno.
RRG Tucalyptus camaldulensis Ord River e T 300 cme
R Eucalyptus camaldulensis ' Petford 41 222 cme
WPC Cassia siamea ' 38 203 clie
BBG Acacia albida ! 35 38 cmo
F Melia azedarach 31 33 cme
RYG Eucalyptus microtheca 30 186 cm.
¢ Cassia spectabilis 28 194 cm.
GRB Leucaena leucocephala 11 107 cm.
BEW Acacia cyanophylla 8 83 cm.
BRR Eucalyptus, camaldulensis L. Albacutya 6 159 cm.
RYR Eucalyptus tereticornis 5 227 cme
RYY Eucalyptus paniculata 4 05 cme
A Casuarina equisetifolia 3 121 coe
B Grevillea robusta 2 172 cme
RRP Eucalyptus maculata 2 46 cm.
O3B Prosopis juliflora X 0 0

RYB Eucalyptus sideroxylon 0. 0

J Acacia albida DIRECT SOWN 0 0

WWY Robinia psedoacacia 0 0

J Acacia polyacantha DIRZCT SOMT 0 0

D Cordia abyssinica 0 0
BBP _Aca.cia cyclope 0 0
WRY Albizzia falcatoria 0 0




The attempt to establish Acacia

sowing ef seeds at

the planting site

albida and Acecia zogwmtha by direct
obviously failede Although germination

of both species was good very few seedlings survived the first dry season
and all had died by Maroh 1984,

The trial is now begining

have started to re
Tn October/Novembe
Callitris robusia,
The trial site.

quest seedlings of

10 have & demonstration effect,s Loocal farmers

the types growing well in the triale

r 1985 over 1,500 seedlings of Eucalyptus camaldulensis,

Casgia Biamea and

Grevillea robusta were disiributed from

———————————————




GANGARA _SPECIES

TAA L ALPENLIX ]

PROFILE DESCRIPTIO! MO.2

General site information

Soil classification
Agro-climatic zone
Observation No,/Date
Location/RA1titude
l.ncal natrogranhy
Physioaraphy

Nelief, macro

Land use
Prckiness/stoninass
Intornal drainana

Prafile descripticn

Rn 2-20cm

By 20-35cm

Pty 35-C0cm

Btz gn=-120cm+

- 24 -

. farralo*-crthic ACPISCL

: I11 = 1V

: 136/1-2, 24/1/8%

. Enbu District; 0738'S 37°43'E

. lindi fferentiated Basament System rrcks
: Unland

« Undulating tn rollina,slcpe 5-0%

. Tree trials (formerly under grazing)

: Fairly stony '

+ Yell deained

Brown tn <ark brown (10YF 4/3, 10YN 3/3 moist);

sancdy lnam;®mnderate, fine subanqular blccky

structura; lensa vhen dry, friable when moist,

slightly sticky anc nen plastic when vet; many

fine 2nd medium ocres; very fow fine anc very

fine roots; ni 5.9; clear, smooth transition tr:
(sample no. 136/1-2e)

Park yellowish brown (10YR 5/%, 10YR 4/3 moist)s;
sancy loam; moderate, m=cium subangular bl~cky
structure; lonse when dry, friable when roist,
slightly sticky and non plastic when wet; many
fine anc¢ very fine rrots; pH 5.8; diffuse, smnoth
transiticn to:

(samle no. 136/1-2b)

Brawnish yellew (10YR 6/8, 7.5YR 5/8 mcist)s
sancdy clay lcam; mocerate, fine subangular
hlncky structura; slightly hard when dry, friahle
when moist slinhtly sticky anc s1iahtly plastic
when wet; many fine and mecium peres; very faw
vary fina, fine and mecium rretsy il 5.3; diffuse,
wavy transitirn to:

(samle nc. 136/1-2¢)

Rrownish yellow $10Yn 6/2, 7.5YR 5/8 mrist); sancy
clav 1nam; weak fino subanaular hlncky structurz;
slightly hard when cry, friahle whan mrist, slightly
sticky and slightly plastic when wat; many fin2
and medium nores; no roots ohserved; few iren
an¢ manganese concretinns; nil 4.9

(sampla ne. 136/1-2¢).
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LABORATORY DATA OF PROF'ILE DESCRIPTION No. 7
observation not 136/1-2  Mapping mit: HANGAR® Ol clau.lficutlon:f(’!\‘l‘ﬂL’*{E}Elﬁ
Laboratory nho. B4 282 28y ‘..._,_?;F.]f._....l,....--?-ﬁ-s--—-m | <. “:]
Hordzon PYS T C | | -
Depth (cm) 0-20 25 | 38-8u 1 $0-320 |
pR=H,0(1: 23 v/v) 5.9 5.8 6.3 19,9 PR RS
p-xcl 132} " 5.0 4,7 4.2 | 4.2 I
EC(mzho/cm)); 28 0.05 0,04 0.02 ¢ 0.05 ) d b
cacoz(v) W e " -
CaB0, (V)  F——
e 0.3 1.29 0.49 |_0.69 F—
e S SRR U e (R o SENE IV o
c/n 3 : 3
“CEC(me/100g) , pH B2 | 2,4 2.1 5.7 1609. | |\ |
cee * " @l 2.0 b
Exch.Ca (me/100g) 1.2 1.4 1.0 | 1.2 ‘ _‘
- 0.4 | 0.84 | 058 0.72 i -
| $ R Vo 0.52 | 0.50 | 0.14| 0.20 S
| . Ha . 0.52 0.4) 0.30 | 0,43 li"'
Sum of cations 2.65 3.15 2.0 | 2.56 B R
Base aat. &, pi B.2 100+ oor | 30 (37 T | i P
" " &, pit 7.0 | -
i EgP at p8 8.2 : ! ‘
| | Texture (limited pretreatmant) i
Gravel © (>2.0un) | | ! _: |
Sand % (2.0-0,05uzm) 78 76 64 . 60 i h
Silt % (0.05-0,00mm) 12 10 8 10 S e
Clay % (0.002-Oum) it 10 14 26 30 I
| Texture class SL S.Lﬁ scL_ | SCL S ___1
, Fertility aspects 0= 30cm Laboxatory “_f‘,;_'i.‘fj‘....;f‘.':'
Ganeral ' &) Fi Available nutrients - - __14
pH-11,0 (1: 2y v/v) - : Na/me/l00qg) | 0,04 ' "‘"‘“"""”lmf{,’"_i,._ﬁ;l'?.,i-l'.
Exch. acidity (i/100g) K 5 0.08 P {ppn) TR L
cy 0.049° | Ca R 0.8 F-Ulseru([a_',?ﬂj“l’_.lé_‘_'_ i
N 8 SO0 e S } '
Remarke : i
4
| {

R TR Rl e o= e



APPENDIX 2  SEED SOUROLS.

3o

4o

5e

6o

Local collectione

The Seedsman

FPorest lesearch Department

Kenya Agricultural Research Institute
P.0. Box T4

Xikuyu

lﬂﬂNYA-

Setropa Ltdey
P.0. Box 203
BUSSUN 1400 AE
HOLLAMD.

C.S .I lROOG i

Ditision of Forest Researoch
P.0. Box 4008

Queen Victoria Terrace
ALTe 2600

AUSTRALIA.

Dre JeLs Brewbaker
Department of Horticulture
University of Hawaii
Eonolulu

Hawail 96822

U.5.4A.

Dr. R, Lawton
P.0. Box 467
fuscat
AN,
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AT

The aim of the trial is to compare survival and growth of 57 different
speoies/provenances at this gemi-arid, black cotton soil site in Embu distidcte
This is one of a range species trials established at difforent situs vithin
Embu, Meru and Isiolo districis wvith the overall objuctives of idcatifying
suitable tree speoies for rural afforestation in theoe areusSe

LOCATION.

The trial is located on 3,0 heotares of land belonging to Gategi Secondary
Schbol, Karaba Location, Gachoka Division, Embu Distriot and loased to the
Forest Departmegt for a period of ten yearse Latitudeis O 45' South and
Longitude is 37 25' East, This 18 located on Survey of Kenya 1:50,000 scale
sheet 135/2, map reference CK 240172, TFigure 1 shows the sites location in
rdlation to major towns and roadse

The site is immediately west of the school compound and south of the Karaba

Gategl road as shown in the accompanying sketche ( Fige 2 Yo A - Tube-Size trial
js also located on the same site.

SITE DESCRIPTION.

The site is virtually flati black cotton soil, with a only a very goutle
slope to the north-westo The soils are described by Macharia and Kimotho of
the Kenya Soil Survey as followst— " Imperfectly drained, very deep, very dark
grey, clay soils with an ABC horizon sequencé. They have angular blocky
structures; vertic properties, ©.g. wide oracks. They swell when wetl and shriuk
when dry causing the oracks"e The pd is 7.6 to To9. Details of the soil
description are given in Appendix L. The altitude is 1,100 metres above sea
levelo

The site had previously been cultivated and maize and sorghum raisede
Natural vegetation in the area consists of bushed grassland dowinated by the
following shrubs and herbs: Sonchus soheinfurthii, Acacia drepanolobium,
Abutilon mauritianum, Balanites aegyptiaca and Maytenus SDp. e main grastesn
are Digitaris scalarum, Sorghum Sudanevsis and Latipes” aenvynlendifa
Most of the natural vegetation in the area has been cleared for gultivation
and the landscape is virtually treeless.

CLIMATIC.

There are no rainfall records for Oategi. The average annual rainfall
at nearby Karaba is 935mm 80 the average at Gategl is probably around B850mme
The project installed a rain gauge at the site in late 1983 and in 1984 the
total rainfall was only 560mme Rainfall since Ootober 1983 is given in the
Table below:-

Table 1 Monthly Reinfall in Millimetres.

1983 1984 2985 1986
January - 117 18 %) 0
February P 0 T4o4 0
March - 0 110.0 15640
April - 10642 429.0 346.1
nw - 0 5907
June - 0 0
Avgust - 0 0
September ~ 18.8 0
October 36 .8 187 0l 4107
November 501 19408 137 .7
December 96.5 3448 0

TOTAL 56001 871.0
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Ae oan be seen, most of the rain falls in two seasonij March, April, and
October, November December but quantity and duration of rainfell vary greatly
from season to seasoOne. The site falls within Agroclimatic zome V-2,

SITE PREPARARTION.

The northern half of the trial site was deep ocultivated by bulldozer
(i.e. cross ripped with a 3 - tyre ripper penetrating o approximately 70cm.)e
The aim of this was %o break the hard olay .layer oourring approx. 10cm below the
surface of the soil, to facilatate water and root penetration.

Apart from slashing the weed and grass growth the gouthern half of the
gite was left as it was found, ie, previously shallow cultivated for growing
_lorhhun and maize.

The fence around the field was improved and increased to seven strands
of barbed wire., A watchman hut was erected and Paul Sendi Kyangimga employed
to look after the trialo

TRIAL DESIGN .

The trial was laid out in six replicate blocks aligned parallel to the
northern side of the site. Three blocks are on the ripped ground aud three
on the un-ripped. Within each block, 16-tree plots ( 4 x 4 ) of euch species
provenance are allocated at rendom, and planted at 2m by 2m spacing. ke design
is Bhown in Figure 3. .

TRIAL HISTORY.

Blocks 1, II, III, V and VI were originally planted in December 19933,
The mrains that season were very late and low in quantity. and tbe following
rains in Hs.rch/hpril 1984 were also very POOTe Consequantlyy, survival in 3lockd
II, III and VI was very poor with only & few individual scedlings rewaining
alive by June 1984, However, gurvival in the first two blocks %o be plantud
( Blocks I and V) was reasonable, It was therefore decided to leave blocks
I and V and to replant blocks 11,II1,IV and VI, This was done in Octobur i904e
Any survivals from the first planting left in these blocks were uprvoted, with
the exception of 2 seedlings of BOW, Acacia cambagei in Block II wiich wera the
only survivals of that specieso

Although nearly all the species included in the first planting were inclinial
3 in the repeat planting it was not alwnys
possible to raise sdedlings of the same seed lot. IFigure 3 and tho epecies
table reflect the situation after the partial peplanting in Cotobar 1904,

The trial has been regularly weeded by 'spot' weeding ( ie coupletely ©
oleaning the soil to about 0,5 metre radius around each trec ) and by sleshing
weed growth between the 'spots's The height of each tree has beun maasured
twice per yesr, at the end of each dry 8eason.

SPECILS

The following species were raised specifiocally for the ¢rial ot Hislanou
nursery by direct sowing into 10cm x 15cm ( layflat ) black polytlsue LiheB.e
A code of three colours was painted on each tube to enable eusy ilentifi cation
of each species / provenance.

CODE SPECIIS PROVENANCE SE.D SUPPLTLR oo o Py RS,

um 1%
BOW Acacia cambagei Winderak ( BN 13487) 3 32 -
BBW Acacia oyanophylla 4 o -
TGP Acacia cyanophlla 5 -

BED Acaocis nilotice India (205-005) '
T0W acacia nilotica




- - -

| CODE SPRCIES PROVENANCE gEeD SUPPLIER no. T.AnDah
| “aom 1
| BWR Acecia pendula Cparleville (BN 13482) 3 16 32
| WPP Acacia polyacantha Siakago X p Y 64
TWY Acacia senegal 5 - 64
QWP Acacie segal Isiolo 1 - 1L
| pyB Albizzie 1ebbek 5 32 16
| wBw Atriplex semi-baccate A 42 6
|| WBP Atriplex pummularie 4 - €4
7pG Azedirachia indica Kinna 1 32 -
wpG Cassia gpiames Ighiara 1 32 A2
pap Cassia sturtil srael 6 - AS
WRG Casuarina oristata Syaswold (BN 13132 ) 3 16 -
yEB Casuarina glauos Vardell (BN 13137 ) 3 12 32
WYR Casuarina torulosé Huguge 2 3 €4
ppR Bucalyptus albe Nt Molloy (BN 12993) 3 32
RPY Eucalytpus astringens Dryandra (BN 12842 ) 3 16 3
RRR Eucalyptus camaldulensis L. Albacutye (BN 10666) 3 16 -
RR3 Buocalyptus camaldulensis petford Em: 13159) 3 32 . -
RYW Eucalyptus camaldulensis gilvert (BN 13564 ) 3 32 (4
BRR Bucalyptus camaldulensis Mjukiini 1 32 -
gyP. Bucalyptus damaldulensis Petford (BN 12964 g 3 - 6
BG Bucalyptus camaldulensis ximberly (BN 12346 3 - £
~ BBY Eucalyptus camaldulensis iluna iBN 13433 3 - fid
|I RRG Eucalyptus camaldulensis ord Re (BN 12352 3 - £
. RFG Eucalyptus citriodors Hughenden (BN 12939) 3 32 -
| BYY Eucalyptus citriodore Vt, Garnet (BN 13628 ) 3 -
! . Yym8 Eucalyptus 1argiflorens Wilcannia (BN 12775 ) 3 372 4
| . YRY Eucalyptus masoulaté Jonto (BN 6164 3 32
! . yyR Bucalyptus microtheoa tummurra ( BN 13359) 3 32
| YPr Eucelyptus picrotheca gparleville (BN 12932 ) Yty 32
| yro Yucelyptus microtheca De Grey o (BY 12524) 3 32
| YPB Eucelyptus microtheca Coober (BN 13200) 3 32
| YPY Eucalyptus microtheca Laura Re (BN 13360) ° 3 32
. BYB Bucalyptus microthecd Walgett (BN 12172 3 -
| Y Eucalyptus occidentalis Katarming (BN 9902 ) 3 32
| BYc BEucalyptus oocidentalis souddan (BN 12476 3 -
'. yyB TDucalyptus oleosa Norseman (BN 9910 3 16
yi8 Eucalyptus populnes Quilpie (BN 11733 ) 3 -
| yyP Eucalypius aalmounophloia Mt, Martin (BN 9919 ) 3 15
RYR  Buocalyptus teretizorhis gede (506-=008) 2 32
nay Bucalppius tereticornis Kennedy (BN 12947 ) 3 -
cYG Leucaen2 1eucocephala X8 6 32
qyp Leucaena 1eucocephals Ena 1 Vo
VIGR farld.neonia aculeate Isiolo 1 ~
- QiR rosopis cineraria 5 32 -
g GaY Prosopis juliflors 5 32 =
, goYy Prosopis juliflora 4 - 32
pyy Ziziphus mucronata Baringo € - 34
pYR Zizipbus mauretiana Baringo 6 32 1%

Full address of geed suppliers areé given in Appendix 2¢

The follwing gpecies were collected from stock already growing awt othax

purseriese
£ong SPECTES PROVEHANCE , NURSERY e L LS
| L
A Agadirachbta indica Mombasga Kathera X X
3 Balanites aegyptiuca Mutongas Kathcrea - 5
¢ Opuvillea robusta Tmbu Riakanau - £4
1es robusisa Lmbu Riakansu a2 ~




1

hah) 130 , bT- wET
03NV

m“v.. 220 3...1* ~ 8
dILRY1d

hop! " 139 T DT

CALNp 1

124J1YHO - .

0241

h2ht “LI0 G (T -

03 LAYT

hgp! “L20 51T :hh.ﬁ
UALNZ1
C2h1, 220 =
¢ainragd

i 7IOHTS

vAid| GAR| E | et | mhY mad| 2aY| AdA| dAk
n C gy
YhA| AA8| GYA| dAY |wEm | 9RD| JAD | YI¥ 20y
aun | oo | may| gmd | man| ege | ¢ 1 dar. pdk
yad | uve | AkA | YAA Yhd | AR | MUE mss__ 92Jd
#i \ “
Ydh | JAA | B2A | Unm| emd| MEY z%mi&_ E__\“w
T i
vom| poy | moy | gam | gk | myh | GUA | WY S.,m;
rey| v T&maﬁ vip | oud| 2am ' UhA gy
dA9 m\,}f&r, NdY| d2dJ | YIM 3¢m_\,>>~ 9h9
i -_“ i :J
| ogy| vom | ght m9d | BdA| T | IR pum L gk
! fpE 2 : . i |
_ TE ; : __
mAY mg.___\..?uq,__..;{ QYL | UM | 216 | VEN | ENA
'Brl43 4! & _ L3 w
: et e A |_ nl 23
..._a.u", m.;.uﬁ: .w._.,..,b_._‘_ ,cq..r.ﬂ._ SAN rx_.\.a..._ a.,hu..\, M L SAA
. < 1< |., h X b d: ; ” e e i It
suh| csm! gam i 989 | gy :w i DML 2!
|
e 15 i . B




il

A1l seedlinge of Eugalypius SPP and Casuaring SPP wero protected from
| termite attack by treating them with three veekly watering of Aldrex 4B
golution in 4the nursery, prior to planting oute

RESULTS

Sumaries of the results of the most recent aspessments are given in
tgbles 2 and e Note that the results for the 1983 planting refer only

to the two gurviving blocks and not to the f£ive blocks originalll’ plantedoe
The species provenances are ranked according 1o overall survival ralée

pe summaries have been sub-divided between thé ripped ( cultivated by bulldozer)
and un-ripped blockse

DISCUSSION.

The first point to emerge from this trial 18 the great difference

in survival ratings between the 1983 and 1984 plantingse In the 19t3 plantinrg

only 5 species have curvival rates greater than 507% ~ and that 18 from
the best blocks onlys the remaining 3 having been replanted in 1984, From
the 1984 planting only 2 of the 42 spaoiea/ provenances pave survival ralos
ess than 50f one yeer aftor plenting and 31 gpecies/ provenances have
survivel rates greater than 90%e These survival differences caid ve altributed
to the major differences in rainfall during the first two rainy B86L80NS
after each planting, i.,es 256e3nn for the 1983 planting and 1127.2mn for the
1984 plantinge Neither of the years oan ve regarded as ' typical’ put between
the two plantings, the trial should give & good indication both of speciab
able to tolerate severe conditions and also of species able to pexrfoim well

| under favourkhle conditionse

The 1983 planting also demonstrated the eritical jmportantce of planting
! as soon a8 the ®soil i8 moist enoughe 50, 5mm of rain fell during 6th - 10th
December 1983. Planting started 8th December in block V, followed st o=dusy
intervals by bloocks I, III and 11 and VI, WO further rain 1ell till 26th
Decembers DBy June 1984 the percentage survival of 811 the saedlinga of
all the species planted in esch block was as follows:~

BLOCK _DATE PLANTED ¢ SURVIVAL
v g g-4 DicC. AP, i) A%
; p o jo-i nNEe . 4 21.2
|l III : r}-f" b !430 -. 5.2
| 1 -ty Déc: 46 | 4.6
[ T 16 -1k DFE 14 2b 0.2

Blocks III,IT and VI were later abandoned and replanted in 1984, Obviously
time of planting is not B0 oritical when rainfall is goode

Half of the blocks are on ground oross ripped by pulldozer and the
favourable effect of this treatment is already begining to showWe Althoush
| - ripping has not had & significant effect on initial survival, nearly aveTy
apecies/provenances is showing & oonsiderably faster growlh rele on tle
ripped grounde This is even true for the 1984 planting which “ook plané
| over ngear after the ground was ripped. Rippkng by mlldozor 18 oLV ously
' not a {reatment aveilable to local farmers and it remains to he saen whathed

nigher growth rates can justify the high cosis jnvolved.

Although the gpecies chosen for the trial were selected at peing likely
4o tolerate heavy cracking oley soils it is surprising that trore in no

| evidence, 80 far, of death duve to rood damage vy soil cracidne During the

| dry seasons deep cracks UP to 30mm wide appear throughout the giteo AlSO

| no trees have been killed by the occasional water loguing that cocurs after
hoavy downpourse




AARLE Z GATEGI SPOCIES TRIAL

TLANTED DICIIIBIR 1983 ASZESSID osronzR 1985

o ¢\ SURVIVAL ivo 1™ ((om )
o5l

JODE SPECISS DROVENANCE RLPPLD mmrgfan TOPAL | RTI2D ALY =
nBD  Acacia nilotica India ' 50 88 £9 223 196 P
PYR Ziziphus mauretiana Kositel 50 g1 66 150 234 Y
Ry Atriplex semi-baccata Setropa 50 15 63 l 45 'l &t
YpR Lucalyptus miorotheca Charleville QLD| 44 63 SR 8y 163 3

WPP Acacia polycantha Siekago A4 56 50 | 190 153 4
RB Eucalyptus camaldulensis Petford QLD 50 44 ¥y B, Sty 2 1 179 g
YR8 Eucalyptus largiflorens Wilcamnia ISV | 31 63 a1 | 108 103 L s,
YYP Eucalyptus salmonophloia lartin A - a4 - 44 ‘ - 99 %)
TB  Albizzia lebbek Timmers + Leyer| 31 56 44 ‘ .04 50" )
YPG Ducalyptus microtheca De Grey R.UA 6 75 - 230 159 3
Y/R Eucalyptus microtheca — Kununurrd VA . 6 75 AY -} 360 357 : B
7y Ducalyptus camaldulensis Gilvert QLD 44 3l 38 | 237 24¢ L2
GYG Leucaena leucocephala kK8 69 6 38 ¢ 250 200
YPY Sucalyptus microtheca Laura VA 6 63 34 | 210 124 153
YPB Tucalyptus microtheca Coober SA 6 4 . 2 L 180 157 15
BRR Ducalyptus camaldulensis Hjukiini 31 13 9% 3 e58 135 2.2
KW TDuc lyptus camaldulensis L. Abaciya Vie | 19 - 19. "l 433 - %
Yy Ducalyptus accidentalis Kataning VA 6 31 19 . 380 ag2 g
BNy Acacia cyanophylla Setropa 0 3& oo 200 205
PTG Azadirachta indica * inna 6 25 16 | 170 70 90
WPG Cassia siamea Ishiara 25 0 s S C 230
YR \ Casuarina torulosa Huguga 25 0 13 | 132 ¢ 143
RG Bucalyptus citriodora Hiaghenden QLD 19 0 9 178 0 178
YRI Eucalyptus maculata Monto QLD 13 0 6 \ 180 0 pLEe
130 Casuarina cristata Eidsvold QLD 6 - [} ¥ R0 - 1T

D Crevillea robusta Riakancu 13 € | O 55 il
TR Acacia pendula Charleville LD 6 - ) 50 - =0
WY Trosopis juliflora Timmers + Leyer 6 R 3 \ 50 o} e
RYR EDucalyptus terettcornis Cede 6 0 3 | -320 0] 5 i
RPR Tucalyptus aAlba Molloy QLD 6 0 3 150 o 170
W3R Casuarina glauca Wardell NSY 6 0 3 &e 0 20

TR Prosopis 8ineraris Timmers + LeyeT 6 0 3 40 ¢
B30W Acacia cambagei Tinderalk QLD - 0 0 B 0 0
RPY Tucalyptus astringers Drgandra WA - 0 0 - 0 G
YYB Sucalyptus oleosa Norseman Vi 0 0 0 0 - C
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Casuarina glauca

38

Yardell NSW

WRB




sl D

Ag far as species seleotion is ©
and

oncerned it ie still too early %o

owth of all the gpecies planted in 1984

yet be gelected &8 being

cies are worth mentioning
jlotica,

as showing promise ab this early etegee Acacia oxanonhxlla, Acucia M
eXx semi—baccatsy Capsia SlnlCly

Acacia pol aoantha, Atri 1ex numpularis, Atripl
Buc tus camaldulensis, etford, Kimberlyy #iluna and Gilbert pruvenances),
) Eucalyptus =

Tuoalyptus microtheca Walgett and Charleville provenances
tereticornis ( Kennedy provenenca) , Levcaoag -

draw conclusionse gurvival

oooidentalisy Tucalyptus
Jeusocephaley Parkinsonis aouleata and Zigziphus mauretiana. 1Y ip 4lB0
worth noting that bucal tus oocidentalis , & species not widely used in

a:rtificial plantattons is ourrently the fastest growing gpecies b the 1964

‘ plantinge

ginning 40 have & deuonstra.tion effect. There is

an aoute 100 shortage of ¢ipewood and pther forest products and the trial

je virtually the only vlock of trees to be seen for miles around. Local people
are Now beginning to realise that trees can be grown without jrrigation.
During the past two rainy seasons over 4,000 geedlings have been distributed
grom the trial site to local ggrmers, and the demand is growinge Bucalyptus =
8PPy Cassia siames and Acacie cxanopglla are the most populer speciese

_____-——-__'-
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PROFILE NESCRIPTION NO.1 e
eneral site information
soil classification : chromic YERTISOL
horo-climatic zone s IV -V
Observation No./date : 135/2-1, 26/1/%4
Location/Altitude . Embu District, 0°15'S, 37°25'E
Local Patrogranhy + Uncifferentiated Basament Sysfem rocks
Physioqranhy : Plain
neliaf, macro . Flat to very oantly undulating slope 0 - 2%
Relief, micro : Faw gileai, 20 cm hich

Land use : Undar tree trials

JErosion : Sliaht rill erosion

Flooding : Nccasionally

Internal drainage : Moderately woll drained.

rofile dascription |

n  N-30cm very dark greyish brown (10YR 3/2 moist); clays

modorate, medium anqular blocky structura;

hard when dry, firm when moist, sticky.and

plastic when wat; few cracks 2-4cm wida; fov

fine pores; very few fine and vory fine rcots;

nH 7.6; diffuse irrogular transitior to:
(samnle no. 135/2-1a)

Ky 3n-60cm very dark aray (10YR 3/1, moist); clay;

¢ strong mecium anaular blocky structure; hard waen
dry; firm when mrist, sticky ancd plastic whon wat;
few (3-6mm wide) cracks; fow fin: nores; very fau
very fine roots; many fine calcium carbonate

concretiens; faw faint slickensices; mréarately
calcarcrus; pi 7.9; diffuse, irreqular transiticn to:
(sample nc. 135/2-1b)

60-B80cm+ very dark qgrey (10YR 3/1 moist); clays ngderate
macium to coarse angular blncky structure; hare whan
dry, firm when meist, sticky and plastic when vet;
faw fine pores fow faint slickensicas; no roots
rbserved; stronaly calcareous; pi 7.8; °
(sampla no. 135/2-1c)
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LABOKMIORY DATA OF FROPILE LESCHIPTION Ho. I

Qbservatisn no: 135/2-1 seppaig waits GATEGT Sotl classlftcation: chromie R
Laboratory no. J’Efj 291? E: 1__;1‘ —' = :}..,_..... _—--i —n
o e BT e
L‘-«[.t.n {:;u’n) 0‘3{3__ iu"ﬁ?,-' ] e ---l-" - o
;H-H 0(11 23 v/v) 1.6 1.9 ___’",,_‘_.__,., E o
KL - 1 6.7 7.0 -y FrT
v (manc/ca) " 0.40 T 0.30 Aath : 1I o
Cato. (W) : " . i
Cag0, (¥) e " i - : e
Rh) T 077 [ 0.63 i i
N (w0 ‘ . T
e - S P
OEC(me/1003) , pB 8.2 22.0 26.0 } _——
cee v~ pH 7.0 o : :..__ =
[ Exch. Ca(me/1009) | 29.0 AL | '.H Fenl
o g N 7,20 10.0 ,( —
[ x - 0.32 0.20 - i
[»  Ha " 0.70 1.50 ___L,_,_._-

[ 5om of cationy 37.22 §2.7 al UL R,

{ Base sat. &, pd 8,2

100+

! “ "

A, pR 7.0

L

' ESP ac pH 8,2
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5.0

L o e

Textiure (limited pretreatawnt)
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18

18

‘ Cley % (0.002-Cax)

L e —.

. 46 T 45

| Texture clLans

-

¢

—

C

1 Hama :Lln

| I
|
I
|
|
|
|

!: Percility aspacts G =30 cn Laboratory i ;].r kR

’i‘-thux'ﬂl ' Avaslanle nutriencs e

{ i 0 (15 gy v/9) .1 [ Nazmarioom | 702 . | matmesiota: | LA
’Exr..h. acidity (ma/l009) 3 " 0.16 .I;,.:J;;;I..._...,.._,._:m.- “
(o ] 0.?2 Ca " 23.0 p- Dlsan('-p::im_'__ %
N 0.08 | Mg " S |




APPENDIX 2, 31D SOURCES.
Xa Local colleoction

2. 'he Beedman
orest Research Department
Kenya Agricultural Research Institute
P.0. Box T4, A
KIKUYU.
KENYA.

36 CeSeI.Re00
Division of Forest Research
P.0, Box 4008, \
Queen Victoria Terrac
A.C.T. 2600 :
AUSTRALIA,

4. Setropa Ltd.
P.0, Box 203,
Busgum 1400 AE
' HOLLAND.

5 Timmers + Loysr
7.0, Box 17
Heemstede 2100 AA
HOLLAND. h]

6 Mro, Edmmd Barrow
Fast Pokot Agrioultural Project
P.0, Marigat
KENYA.
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he aim of the trial is to compare:

survival and growth of 32 different species/

rovenances at this semi-arid site in Meru distriot, This is one of a range of
apecies trials established at different sites within Dmbu, Meru and Isiolo disiricts

th the overall objection of jdentifying suitable tree aspecies for rural .
. PPorestation in thess areas. The trial is situated within EM.I. Goat and Sheep
project farm 80 the species included aye mainly those with a high poténtial fodder

sroductione

OCATION

ated on 2,5 heotares of land within the E.M.I. Goat and Shegp

ivision, Meru District. Latitude is O 10t

S outh and Longitude is 37 58t East, This is8 looated on Survey of Kenye 1t 50 000 scale
sheet 122/2, map referemoe CX 861815, The accompanying eketoh map (Figel) shows

ne t sites location in relation to major towns and roadse

south~east side of the road leading from Marimanti
approximately 1km from the main gate, a8 shown in

he trial is loc
project, Marimanti Looatign Thakaka,D

he trial is situated on the
own to the project station,
13020

STTE DESCRIPTION |

'he site slopes gently (5%) to the south-west down towards a valley. On the upper
“half of the site the land is unbroken but a number of gullies occur on the lower
south-western) half of the site. Also on. the lower balf there was much less

Yvegetation cover and severe soil erosion had occurred. The soils are described
v Macharia and Kimotho of the Kenya Soil Survey as followss— " Well drained,deep
tence is loose when dryy

A ellowich red to reddish brown sandy clay soils, Consis
Priable when moist, stioky and slightly plastio when wet, They have an A B C
% rizon sequence, The soil reaction i8 slightly aoid ( PH 6.5 Yo The soil is
lefioient in mitrogen ( 0,10%)e <‘he organic matter ocontant is low ( 0.40%)"e

Phe altitude is 590m. above sea level. -

'he gensral physiognomy is Bushed Woodland with the dominant trees and shrubs
heing Acacia senegal, Acacia tortilis, Combretum 8pPo and Conmmiphera 8PPe

Dthers are Adansonia digita, Indigofera BPoy Sida ovata, Tamarindus indica,
Tree cover comprises

rephrosie villosa, Lerminalia brownii end Temminalia pruniodes.
5%, grasses 45% and herbs 207

15% shrubs cover
A raingauge was insntalléd
average annual rainfall

LINATE.

Phere are no long term rainfall records for Marimantio
2t the Goat and Sheep Project station in 1984 and the
over 1984 and 1985 was 748.6mm, Most of the rain falls in two seasons - March,
\pril, May and October, November, December, but quantity and durstion of rainfall
from season to seasOle’ Marimanti falls within Agroclimatic zone IV -~ le

< JVary greatly
3 nfall figures for 1984 and 1985 are given in the table belowe
S [ABIE X MONTHLY RATNFALL AT MARTMANTI IN MILIMOTRES
d.
4 ' 1984 1985
anuary 0 4.9
w SR ebruary 0 4.5
< Parch 0 19905
._ pril 8808 25905 3
ey Oda 22.8
une 0 0
Tuly - 0 0
August 0 - G
0

beptember 0

L4
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TABLE I RAINFALL AT MARIMANTI IN MILINETERS
1984 2985

October C 1p2el ¢ 10505

November 214.9 19865

December 166.8 5807

'.["'232-1 y 64804 ' 853.9

SITE PREPARATION.

whe hortbessstern ( upper ) helf uf the 4rial site was deep cultivated by .
wulldozer ( ie.ec ripped along the oontour with & 3~type ripper penetrating

to approximately 50cmse)e No oultivation was osrTied out on the south-western
( 1ower)half of the site. Instesd pits, each 30cm x 30 om X 300m were dug
acoording to the trial design and ' miorocatchments ' prepared for each pite
The' migrocatohments * consisted of two small furrows approximately 1 metre
in length and directsd outwards from epposite sides of the pit and slightly
up the slope. The design © varied slightly according to the miero-topography
around the pit but the aim was 4o direot Tumoff water iuto the pite

Yo separate fenoing was erected around the trial but Goat and Sheep Project
stookmen were instructed not to let. their animals DTOWES on the trial.

TRIAL DESTON :

The trial was laid out in six replicates blocks aligned parallel to the roade
Three blocks are on the ripped ground and three on the un-rippeds Within each
block, 16 tree plots ( 4 x 4 ) of each speciesfprovenances are allooated at
random and planted at 2.,5m by 2¢5m spacing. The design is shown in figure 3o

TRIAL HISTORY :

—————————

Blocks IV, V and VI were planted on Tik and 8th November 1983. Planting of
Blocks I,II and III was delayed one month till 6th and 7th Decemver 1983 due

4o the late arrival of the bulldozer to oarry out the ripping. The rains that
season yere very late and low in quantity and the following rains in March/April
1983 were very poore Consequently, survival was Very poor, particularly in

the n-ripped section ( Blooks IV, V and VI)e However, sufficient seedlings
survived in the ripped section ( Blocks I, IT and III)to enable comparisons
between species to be made 80 no replanting was under-takens

The trial has been regularly weeded by 'spot' wou.ng ( i.e0 completely cleaning -
the soil to about 0e5 metre radius around each tree ) and by glashing weed
growth between the tgpots's The height of each tree has been peasured twice

per year, at the end of each dry seasone
SPECIES ' :

The following species were raised specifically for the trial at Marimanti nursery
by direot sowing inmto 10om X 15cm ( layflat) black polythens tubes, A code
of three colours was painted on each tube to enable easy jdentification of

each species/provenances, The addresses of seed esuppliers are given in
Appendix Ie .

COIE SPEC IES PROVENANCE SEED SUPPLIER NO, PLANTED

BBG Acacia albida Baringo (780-005) 2 96
BBG . Acacia aneura Kookynie me 13276) 3 48
POW  Acacia arabioa 4
BEBP Aocacia oyolops i 2
BOY Acacia oyanophylla  Collie (BN 13506) 3
BWR Acacia pendula charleville ( BN 13482) 3

2

BBY Aoacia tortilis Hola
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CODE SPICIES PROVENANCE SERD SUPPLIER  NO. PLANTED
BPY Aocacia victoriae : Dujarra (BN 13494) 3 96
PWB Albizzia lebbek 4 96 1
WBW Atriplex. semi~baccata 5. 96
PRW Balanites aegyptiace Baringo 6 64
WPG Cassia slamea Ishiara 1 64
PRP Cassia sturtii Isradl 6 96
RRB Eucalyptus oamaldulensis Petford ( BN 13159) 3 80
BRR Eucalyptus camaldulensis Njukdiini 1 8o
YPP Eucelyptus hybrid Chemp 119, Choma 1 96
ROW EBucalyptus tereticornis Kennedy (BN 12947) 3 96
QYR  Keucaena diversifolia K 156 8 96
GYG Leuocaena leuoocoephala X8 6 80
GEY Leucaena leucocephala "Poru’ 5 96 ;
GR3 Leucaena leucocephala K 28 8 96
GRY Leucaena leuoocephala X 29 8 96
GRP Leucaena leucooephala K 67 8 96
GYY Leucaena leucocephala K 34 8 96
GYP Leucaena leucocephala K 500 8 96
GRB Leucaena leuococephala K8 8 80
oYW Leuoaena leucooephala . gede ( 817-007) 2 g0
GYP Leucaena leucooephala Ena | 96
GGP Prosopis chilensis India 6 96

. GRY Prosopis cineraria 4 96
GGY Prosopis juliflora 5 96

/ GRY Prosopis juliflora 4 80
GG¥  Prosopis o 5 16
PYR Ziziphus mauretiana Baringo 6 80
RESYULTS

Summaries of the Fef:niaﬂ 1984, Ootober 1984 and November 1985 assessmenta are givea !
in Tables 2,3 and 4o The summaries have been sub-divided between the ripped -4
and un-ripped blocks. No assessment’ was done of the uneripped blocks in October
1984,

DISCUSSION

/

The 1983/84 drought had a major effect om this triale There is no doubt that
had tainfall, been closer to the average in the year following planiling, survival
and growth rates would have been muoh higher. In addition to the low ruinfall,

. goats managed to enter the trial on & number of ocoassions and inflict
oonsiderable damage on the young seedlings. So it is surpring that any seedlings
managed to survive at alle As it is, the trial gives a very good indiocation
of these species/provenances which can survive ihe severest of conditions and
then respond when conditions become more favourable, The trial does not show
the establishments and growth rates that might pettain during 'normal' yearse

Even though the ripped plots were planted one month later than the un=-ripped
plots, the favourable effects of the ripped treatment ocan clearly be seen By
Fovember 1985, 199 trees were alive on the ripped area compared to only 14 on
the un-ripped area, Bulldozers would obviously not be available for most

ton farm' planting. However ‘the benefits obtained from deep cultivation would

warrant further investigation of simpler ripping tools drawn by wheeled tractors
or even exen,

As regards the performance of individual species, Acacia tortilis showed by for

the best survival until it was unfortunately wyeeded out in Octover 1985 ( boing

a native species, the workers evidently did not recognise it as a planted trae L)
Initial growth was, hoever, slowe. Tn addition to Acacia tortilisj Acacin victorice,
Prosopis juliflora, Ziziphus maurentiana, Leucaena leucocephala, Allizz.u i 1Yty
Prosopis ohilensis, Balanites segyptiaca, Acacis arabich, ACGCLA LICWLH, b

Eucalyptus teretioornis, and Cassia sturtii, would all appuar 10 te wuisby of
further observationee




CODE

oYP
GoY
BBY
PRP
GRO
PYR
PiB
GRP
BPY
GRY
QYB
GGP
BGG
GRB
aYG

~, Yy

PABLE ¢ batlishled

1 SPuclis TRIAL

PERCENT SURVIVAL AT END FEBRUARY 1984,

SPECIES

Leucaena leucocephale
Prosopis juliflora
Acaoia tortilis
Cassia sturtii
Leucaena leucocephala
Ziziphus mauretiana
Albizzia lebbek
Leucaena leucocephala
Acacia viotoriae
Leucaena leucocephala
Leucaena leucocephale
Prosopis chilensis
Acecia aneura
Leucaena Leucocephala
Leuaasna leucocephala
Eucalyptus tereticornis
Acacis arabica
Leucaena leucocephala
Eucalypius camaldulensis
Leucaena leucocephala
Balanites aegyptiaoca
Atriplex semi-bvaccata
Cassia siamea
Leucaena diversifolie
Leucaens leucocephala
Zucalyptus hybrid
FProsopis juliflora
Prosopis cineraria
Asacia albida

Acacia pendula
Eucalyptus camaldulensis
Aoacia cyclops
Prosopis tamarugo
Acacia cyanophylla

PROVENANCE

Ena

Setropa

Hola

Israel

X 28

Kositel

Timmers +Leyer

K67

Dajana, Australia
Peru

K 500

Kositei

Kohymie, Australia
k8 ( Hawail )

k8 ( Kositei )
Kennedy, Australia
Timmers y* + LeyeTr
K 29

Petford, hustralia
K341

Kositei d
Setropa

Ishiara

K 156

(Jede

Zambia

Timmers + Leyer
Oman

Baringo
Charleville, Australia
Njukiini

Setropa
Collie, Australia

RIPPED

98
94
93
92
94
91
96
94
88
75
83
85
19
97
1
85
7
60
84
81

63
19
62
53
56

40

38
19

o O DO



14BLE 3 MARTMANTT SPECIES TRIAL

MARTRAN L e ———

PURCENT SURVIVAL AT OCTOBER 1984

_DIPPED PLOTS

comE SPECIES PROVLNANCE ¢ SUVIVaAL
BBY Acacia tortilis 93
PYR Ziziphus mauretiana 69
BPY Acaoia victoria | 58
PRP Oassia sturtii ; 54
GCY Prosopie juliflora 54
ayy Leucaena leucocephala ¥ 49
GRP Leucaena leucocephala K 671 48
BGC Acacia aneura 42
PWB Albizia lebbek 29
W Adacia arabica 23
GRG Leucaena leucocephala K 28 23
REB Bucalyptus camaldulensis 22
CYP Leucaena leucocephala Ena 3 24
GOP Prosopis chilensis : 21
ROW Eucalyptus tereticrus 17
GRB Leucaena leucocephala K8 16
PRW Balanites aegyptiaca 16
BBG Acacia albida : 15
GRY Leucaena leucocephala Peru 13
GRW Leuoaena leucocephala K 29 13
oYa Leuoaena leucocephala K8 13
oY Prosopis juliflora 10
GYB Leusaena leucocephala K 500 10
oYW Leucaena leucocephala Gede 6
BWR Acacia pendule 6
WEG Cassia siamea 6
GWR Prosopis cinerarid 4
GYR Leucaena dwersifolia K 156 2
Gow Prosopis tamarugo -
WBW Atriplex semi-bacoata 0
YPP Bucalyptus hybrid
BRR Eucalyptus oamaldulensis

BBP Acacia cyclops 0




PABLE 4  budtiaierd SPECIs TRIAL

Planted December: 1983
Assessed November: 1985
RIPPIED PLCTS

_____——-—-"-

CODE SPECIES PROVENANCE ¢ SURVIVAL AV, HLIGHT

BPY Acaoia viotoriae Dajarra 46 75cme
ooy Prosopis juliflora 44 1ll4cm
PYR Ziziphus mauretiana Baringo 42 152cm
GRP Leucaena leucocephals K67 33 69cm
-QYY Leucaena leucocephala X 341 29 55cm
GYP Leucaena leucocephala Ena 25 122cm
PWB Albizzie lebbek 25 102cm
gaP Prosopis chilensis India 23 96cm
GRG Lewcaena leucocephala K28 21 79¢m
PRW  Balanites aegyptiaca Baringo 21 40cwm
PG Aocaocis arabica 19 148cm
BGG Acacia aneura Koobynie 17 59cm
GRW Leucaena leucocephala K29 15 92¢cm
ROW  Eucalyptus tereticornis Kennedy 13 203cm
GYG Leucaena leucocephala k8 13 79cm

i _ PRP Cassia sturtii Israel 13 66cm

| GRB Leucaena leucocephals K8 9 230cm

, GRY Leucaena leucocephala Peru 8 94cm

@ BBG Acacia albida Baringo : 1 75cu

RRE Eucalyptus camaldulensis Petford 6 169¢cm

gYE Leucaena leucocephala K 500 6 33cm

oWy Prosopis juliflora 4 59cm

GYR Leucaena diversifolia K 156 4 47cn

GiR Prosopis cinerarra 4 23cm

*  GYw Leuoaena leuococephala Gede 0 Oci
BYR  Acacia pendula Charleville 0 0
'! WPG Cassia siemea Ishiara 0 0
' \ | WBY  Atriplex semi-~baccata 0 0
/ , YyPp . Ducalyptus hybrid Choma 119, Choma 0 0
| | spy  Bucalyptus camaldulensis Njudini 0 0
Il \ ' BEP Acacia cyclops 0 0

| BBY Acacia tortilis Hola . ; O o*

| * YOIE: BBY Acacie tortilis accidentally weeded out since last asuessement when
survival was 94%

EN-RIPPED PLOTS.

| \ HN-RIPPED PLOTS

| PYR Ziziphus mauretiana Baringo 15 128cm
l ||| oor Prosopis julifior 13 120cn
' GRG Leucaena leucocephala k28 2 32¢cm

All other species have no survivors in the Un-ripped ploise



cos/
A11 exocept Eo tereticornis have potehtial fodder valueo
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The importance of gelecting the right provenance or variety has been demonstrated.
Ten different varieties ofmr;nnﬂ_lgm_qg_e_muﬁ were included and there is
obviously a great difference in performance between the best and ‘poorest varieties.
In terms of syxvival, K 47 is the best whereas oneé of the butches of K8 shows
the highest growth rate. Similarly, two seed lois of Prosopis juliflora were
inoluded and the difference between the performance of the best ( (GY) and the
poorest ( OWY) is very significant, Further provenance trials of this cpecies
and also Prosopis chilensis houid be undertakens

Appendix T SEED SOURCES

I. Local collection

2¢ The Seedsman
Forest Research Department
Kenya Agrioultura.l Research Intitute
P.0.30x T4,
KIKUYU -~ KENYA.

3o CeSeleReOo
Divieion of Forest Research
P.0L. Box
Queen Viotoria Terrace
ALC.T. 2600
AUSTRALIA.

& Timmers + Leyer
P.0., Box 17
Heemstede 2100 AA
Holland

L]

Se Setropa Ltd.
P.0. Box 203
Bussum 1400 AE
HOLLAND .

6, Mr. BEdmumd Barrow
East . Pokot Agricultural Project
Peon ngﬂt
KENYA.

\

Te Chief Forest Research Officer
P,0. Box 22099
Kitwe
ZAMBIA

8. Dr. Jeloe memr
Department of Horticulture
University of Hawaii
Honoluku
Hawaii 96822

UsSehe
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TRIAL B 1 XUANT SPECIES TRIAL

ATM

The aim of ‘the trial is %o compare the survival and growth of 26
different species at this semi-arid hill site in Meru distfict. It is
one of a range of species trisls established at different sites within
Embu, Meru and Isiolo Distriots with the overall objective of identifying
suitable tree species for rural afforestation in these arease

Kuani hill is one of & number of similar hills in the lower Nyambene
range set agide for future afforestation by Meru County Council, There is
a high loocal demand, for fuelwood, both for home consumption and for the
tobacco and tea industries, 80 the primary objeviive of this trial is to
jdentify fast-growing fuelwood species, A seoondary objective is to control
the severe gully erosion - ocurring on the lower balf of the trial site.

LOCATION,

The trial is located on 2,2 hectares of land on the northern side
of Kuani Hill which is trust land administered vy Meru County Councile
The hill is ad jacent %o the main Meru-laus road near 4o Muthara village,
Tiganjie Divieion,§eru District. Latitude is O 13' North and Longi tude
is 37 47" East. This can be found on Survey of Kenya 1150,000 scale sheet
108/4, map reference CL 638237. mhe sccompanying sketoh map ( Tige 1 )
shows the site's location in relation to major towns and roads.

The site can be reached by & small track which runs north from the
Meru — Maua road along the foot of the hill ( Fige 2)o A Direct sowing
Trial and a Pine Species trial are also located on the sameé siteo

SITE DESCRIPTION.

The site is on & steep (> 37% ) north facing Blope. Altitude is
1 500 metres above B8ea level. The soils are derived from volcanic lavas
and are described by Macharia and Kimotho of the Kenya Soil Survey as
followsi~ " Well drained, deep, dark reddish brown clay soils. They have
an ABC horizon sequence’ with diffese, smooth to wavy transitions and
subangular blocky structures. The topsoil is severly overwashed on ihe
~ lower and middle parts of the site", The pH is 6456 Details of the soil

description are given in Appendix 1o -

The natural vegetation is Bushland with the dominant shrubs being
Combretum molle, Rhas vul s and Dodonea viscosa. Other shrubs are Acasia

8Do Zizi_'ghus 8Dey assis BpPey Rbus natalensis, Philiostigma thoningii and

- fera 8pe 1he dominant grasses aIe Cymbopogen SPPe Hyparrhenia filipendula
and Themeda triandra, There are no natural trees and ghrubs cover 35 of

the ground, grasses 55% and herbs 5%

Some parts of the pill have previously been planted at various times
with Pinus patula, Eucalyptus maculata and Orevillea robusta. Most of this
planting has been negleoted and is either suppressed or failed due to non-
weeding, fire, browsing and droughte Many of the lower slopes of the hill
are badly eroded with deep gullies and large landslips. The soil erosion
has apparently been caused by overgrazing of livestock in the paste
Euphorbia tirucalli has been planted aocross the gullies in an attempt to
control erosion and a large cut—off drain dug around the summit. The tree
planting and soil oconservation measures were carried out under various Rural
Development Fund projeots.
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cend 2

The hill is currently being afforesied again by the Nyambene Tea Company
and the Forest Department mainly with Eucalyptus saligna, Lucalyptus globulus

and some Eucalyptus maculata at a rate of approximately 10 Lectarces per
geason since April 1953.

CLIMATE,

There are no rainfall records for Kuani, In late 1983 the project
installed a rain gauge at Muthara tree nursery whioh is 3km. to the north
East of the trial. In 1984 the total rainfall was 803,.5mm and in X935 tho
total rainfall was 670,1 mm, Most of the rain falls in two seasons-— larch,
April, May and October, November, December but both quantity and duration
vary greatly from season to season. Monthly rainfall at lMuthara nursery
. sinoe October 1983 is given in Table l. The site falle within Agroclimatio
zone IV - 3.

SITE PREPARATION,

The only site preparation measure carried out before planting was ihe
digging of pits at 2.5m X 2.5m spacing according to the trial design.
These pits were 30cm x 30cm wide and 3Ocm deep. They were half refilled
with loose soil before planting.

TRIAL DESIGN.

The trial was laid out in six replicate blocks aligned approximately
parallel to the contours of the hill, The upper three blocks (I - IIT) ave
on reasonably stable ungulliged land, whereas the lower three blocks (IV-VI )
are on unstable, deeply gullied land. Within each block, 16 tree plotis
( 4x4 ) of each species are allocated at random and planted at 2.5m x 2.0m
spacing, Most species 00OWXX in all the replicates but with u few specics
insufficient seedlings were available =0 thesé could not be planted in all
the replicates. The design is shown in Figure 3.

TRIAL HISTORY.

The trial was planted between lst and 11th November 1983, block I being
the first planted and block VI the last, The rains thal season were VoIy
poor and so were the following rains in l!mh/;pril 1984, This caused quite
high mortalities particularly in the later planted blocks, lowever, gurvival
of & number of species has been acceptable and no replanting has becn carricd
out, Direct sowing of the seed in the pit was tried with Acucia meardiis
but thie failed completelye

The trial has been weeded as required by tgpot' weeding ( i.e. completely
cleaning the soil sbout @-Smetre radius arou.d each tree)s The trial wao
not fenced but a watchman is employed to prevent grazing by livestoclks

By March 1985, &t was becoming apparent that growth rates of all gpacics
were rather low, even allowing for the 1983/84 drought. It was thercioru
decided to apply fertiler to one complete replicate to test whether thia
would signifiocantly improve growth. Granular fertiliser ( 20:20:0 ) vu3
applied at the rate of 20gm. per tree in block I only in early llarch 195,

SPRCIES,

The follewing species were raised specifically for the triul ot Luthara
nursery by direct sowing into 1Oom X 15cm ( layflat ) blaok polytheuce tubde.
A code of three colours was painted on each tube to enable eary identification
of each species,




TABLE I MONTHLY RAINFALL IN MILIMETRES AT MUCHARA NURGLUY o

January
February
March
April

. May

June
July
August
September
October
November
December

ToTAL

1983 1984 1985 1986
. 8.9 31.7
- 0 1745
- 0 69.9
- 195.0 270,0
- 22,6 80,8
- 0 0
- 0 0
- 0 0
- 56 06 0

99.8 242.3 51,1
5303 25467 125 .2
8646 43.4 23,9

8035 610,1
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CODE SPROIES PROVENANCE SkLD 0. FLAMNIED
SOURCE

BPB  Acacia mearnsii Eldoret (201-003) 2 96
PPR Aorocarpus fraxinifolius Embu - 32
PWB  Albizzia lebbek 4 96
WPG Oassia siamea _ Ishiara 1 96
WER Casuarina cunninghamiana Mareeba (BN 13515) 3 96
wRP Casuarina littoralis Jilatten (BN 13376) 3 96
RPR Euoalyptus alba Mt, Molloy(BN 12993)3 96
BRR Bucalyptus camaldulensis Njukiind 1 96
RRB Eucalyptus oamalsulensis Petford (BN 13159) 3 96
RPG Eucalyptus citriodora Hughenden (BN 12939) 1 96
¥GB Eucalyptus cloeziana Mento (BN 13543) 3 16
RPP Eucalyptus orebra Torrens (BN 11958) 3 496
YOG Eucalyptus drepanophloia Thinoomba (BN 13578) 3 96
BRY Eucalyptus globulus Meru 1 96
YRR Ducalyptus gomphocephala ¥ylup (BN 12307) 3 96
YPP Eucalyptus hybrid " Comp 119, Choma 5 96
RRP Bucalyptus maculate Nyeri (455-026) 2 96
YRP  Euoalyptus melliodora Castlereagh(BN 11787) 3 32
RYY Eucalyptus paniculata Kirinyage (474~018) 2 96
RYR EBuoalyptus tereticomnis gede (5 2 96
YW  Eucelyptus terminalis Julia (BN 11966) 3 16
YWP Eucalyptus tesselaris Mareeba ( BN 12967) 3 94
YEB Eucalyptus urophylla Mt, Mondiri (BN 12895) 3 96
GYG Leucaena leucocephala X8 6 . 96

Full addresses of seed siuppliers are given in Appendix 2.

In addition, the following gpecies were collected from stock already
growing at Muthara nurserye.

OOIE SPRCIES PROVENANCE NO. PLANTLD.
A Grevillea robusta Muthara = ; 96
B Eucalyptus saligna Mutbara 96 *

Also, the plots marked C in the plan were direct sawn with pre-treated
seeds of Acacia mearnsii ( Eldoret, Kenya ) at the rate of 4 seeds por pit
on 26 th November 1985,

All seedlings were proteoted from termite attack by treating with three
weekly waterings of Aldrex 48 solution in the nursery, prior to planting oute

RESULTS »

Summaries of the results of the assessments carried out in October
1984 and November 1985 are given in tables 2 and 3, The species are ranked
according to overall survival rate.

DISCUSSION.

It is too early to drsw fimm conolusions on the best species. The moot
promising so far are Bucalyptus oamaldulensis (Petford ) and Jrevillea robust
These two species have performed muoh better than the Euc tus maculata :
Bucalyptus globulus and Luca tus sali currently being planted on the hiil
1t ond certainly be wokh 1 niroducing Euoalntm camaldulensis and Jrevillea
robusta into the planting programme. It would also be worth carrying out
a full provenance trial of Bucalyptus camaldulensis. Other species worth
mentioning as showing promise at this stage are Eucalyptus alba, Bucalyptus
crebra, Eucalyptus hybridand Eucalyptus oitriodora. Casuarina litloralis
and Caguarina ounninghamiand have both performed reasonably well and oould
provide an oppotunity for growing softwood timber.




AABLE 2 KUANI SPECIES TRIAL

CODE

QG
BB

BRR

WRR

aya

RYY

BRY

RYR

BFB

PPR
YGB

SPECTIES
Bucalyptus oamaldulensis
Eucalyptus alba
Eucalyptus cxpebra
Fucalyptus terminalis
Grevillea mobusta

PERCENT SURVIVAL AND AVERAGE HEIQHT OCTOBER, 1984

PROVENANOE
Petford QLD

Mt. Molley QLD
Torrens QLD
Julia Creek QLD
Muthara

Eucalyptus Tesselaris ¥orecba QD
Eucalyptus: Cetriodera Hughenden QLD
Eucalyptus hybrid Zambia
Casuarina lettsralis Julatten QLD
Euaalyptus dreponophldra Thinookba. QLD
Eucalyptus trophylla Mto Mondri IFD
Cassia siamea Ishiara
Eucalyptus camaldulensis Njukdini
Albizzia lebbek Tel
Casuarina ounnughamiand Morseba QLD
Eucalyptus maculata Muguga
Euoalyptus melliodera Castleregh NSW
Leucaena leucocephala: K8 2
Eucalyptus paniculata Kirinyaga
Eucalyptus globulus Meru
Eucalyptus teretiocorud Gede
Eucalyptus saligna Nuthars
Acacia mollssima Eldoret
Eucalyptus gomphocephala Mylap WA
Acrocarpus fraxinifolius Embu
Eucalyptus cloezianu Monto QLD
Acecia mollssima = DIRECT SOWN

4, SURVIVAL
85
85
78
15
13
70
68
67
65
65
63
60
56
55
51
50
50
46
33
27
26
20

17

O o O VO

AV, HT.
45 cm.
24, ans
34 cm.
33 cam.
27 cm.
21 om.
33 cm,
36 cm.
24 cm,
30 cme
30 cms
10 cme
38 cme
T ome
39 cm,
22 cma
28 ocm.
6 cm.
2 6 cum.
28 om.
28 cm.
27 cm.
11 com.
16 cm.
6 ome
10 om.

0 cme
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TABLE 3
PERCENT SURVIVAL AND AVERAGE EEICHT, NOVEMBER, 1985

CODE

RHB
RPR
RPP
A
YWP
YFPP
RPG
YGG
BRR
YBB
WRP
YRP
RRP
PiB
WRR
WPG
RYY
BRY
RYR
GYG
3
BPB
YRR
PPR
YGB
YWW
C

KUANI SPOCIES TRIAL

PLANTED NOV., 1983

SPECILES

Eucalyptus camaldulensis

Eucalyptus alba
Eucalyptus crebra
Grevillea robusta
Eucalyptus tesselaris
Bucalyptus hybrid
Eucalyptus citriodbra
Eucalyptus drepanophloia
Eucalyptus camaldulensis
Eucalyptus urephylla
Casuarina littorzmlis
Eucalyptus melliodora
Eucalyptus maculata
Albizzia lebbek
Casuarina cunninghamiana
Cassia siamea
Bucalyptus paniculata
Tucalyptus globulus
Bucalyptus tereticornis
Leucaena leucocephala
Eucalyptus saligha
Acacia mollégsima
Bucalyptus gomphocephala
Acrocarpus fraxinfolis
Eucalyptus cloeziana
Eucalyptus terminalis
Acacia mollissima

PROVENANCE

Petford, QLD
Mt. Molley QLD
Torrens, QLD
Muthara
Morreba, QLD
Zambia
Hupfienden, QLD
Thinoomba, QLD
Njukiini

Mt. Mondri’ IND
Julgtten, QLD
Castteéreagh, NSV
Muguga

T+1L

Moreeba, QLD
Ishiara
Kirinyaga

Meru

Gede

K8

Muthara
Eldoret

Mylap, WA

Embu

lHounto, QLD
Julia Creek, QLD
DIRLCT SOWN

«{ SURVIVAL

86

83
68

67

63

60
58

56

54
51

00 0OV

.'1‘!'0 IIT L

97 cm

43 cm

a7
66
26

57

29
66

45
55
33

8
51
13
45
51

cm
cm
Clle
CMe
Che
Clle
Clrle
Clle
cm
cn
ChMe
Cha

4? Clile
1l cn,

47

Clie

39 cme
Ol cmoe

!
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The general initial slow growth of all species is somewhat pizzlinge
Levels of available N, P and K in the soil are equal to or highexr than the
other species trials and there do not appear to be any limitations to rooting
depth, Trees at the Gangara trial site in Embu which bas had similer rainfall
have grown nearly three times as fast. Competion from grass may have bad
an effect but the trees have been kept well 'spot' weeded and again, other
trial sites have worse grass growih. On recent visits to the site it did
appear that the growth of the trees was becoming more vigorous.

The poor performance of Leucaena leucocephala can probably be attributed
to the acidity of the soile

The importanse of planting as soon as the soil is moist enough has been
shown by the survival rates of all the seedlings planted in each blociks
53 millimetres of rain fell during 28th - 30th October 1983, DTlanting started
on 1st November 1983 with Block I and continued at 2 day intervals through
to Block VI. During the whole of the month of November only another 53
millimetreso of rain fell, Percent survival at November 1985 of all the
seedlings of all the species planted in each block is shown below,

BLOCK DATE PLANTED PERCENT SURVIVAL
I 1-2/11/83 53%
11 3-4411/83 48%
111 5-5/11/83 - 46%
v 7-8/11/83 41%
v 9-10411/83 27%

VI 10-11/11/83 23%




KOANI SPECIES

APPENLIX ]

TRUAL

' PROFILE DESCRIPTIOM nn.6

fieneral site information

| Soi1 rescription

horo-climatic zone
_ Dbsarvation Un./Nate

Lecation/Altitude
Local patrography
Physiograrhy
Ralief, macro
Land use
Frosicn
Internsl drainage

Prefile descrintion

Ah 0-40cm
Bu 40-60cm
it FJt.| 50-80cm
i
‘\
i
(| Bt? 80-120cm+
| )

. eutric "ITISL

« I11

+ 108/4-6, 27/1/84

. Meru District, 0M13' 37747

: Unner Nyambene Velcanics (lavas)
: HiN

: Hilly, slme 30+ 5%

+ Under tre2 trials

. Gully crosicn in uncovered around
« 4el1 Prainec

Dark reddish brown (2.5YP 016 dry, 2.5YR 3/4
moist); clays madaratz, medium subannular
blocky structure; slichtly hard when ¢ry, friable
when maist, sticky anc nlastic when wat; many
fino and medium nores; many very fine, fine,
medium and fow cnarse roots; nl 6.5; ciffusa,
smnrth transitirn to: %
(samle no. 108/4-62)
Dark reddish brrwn (2.5YR 4/6 Ary, 2.5 3/6
moist); clay; mncerate to streng, fine subancular
blocky structur:; slightly hard when cry,
friable when mrist, sticky and nlastic when wat;
many fine nores; many very ‘fine, fine, macium
and fow cnarse roots; PH 6.03 di ffuse, wavy
transition to:
(samole no. 108/4-6b)

Dark reddish brown (2.5Y7 3/4 moist); clay

moderate to strong mecium subanaular biocky °

structure; slightly hard when dry; friable when

moist, sticky and nlastic when wolj faw fina clay

cutans, many very fine, fine, medium and fow

coarse roots; pi 6.1, clear vavy transiticon to:
(sample no. 108/4-6¢)

Dark red (2.5YR £/8, 2.5YR 3/3 moist); clays

moderate, to stron@ madium subanqular blocky

structure; slightly hard vhen €ry, friahle whon

moist, sticky and plastic whan wet; fov fine

cutans; many fine prres; fon vary fino, fine

and wavy few mecium coarsc roots; pil £.3;
(sample ro. 108/4-64d)




KUANL of ke LED TRIAL

» 3) =

I ARSHATORY DATA OF PROFILE DESCRIFTION hO.

coservation no: 108/4=7 NappiNe Whits KUANT goil classilicution: vitris KITIGM
oy ho. | MA| w8 jas 1 owe i 6 ‘ i Y
Horizon i Ah Bu Bt bt a { I]
Depth (cm) 060 | 40-60 | 60~80_ { #0120 d s N
PR 0(1: 23 v/V) 65 | 64 LY L 5B BARLOT SR
. pH=KC1 " 5.4 1 5.} 5.3 £.8 l B X0 ;4 ___,
£C(mno/cm) " 5.05 | 0.08 | 0.05 | 0.U6 i ol v ST
CaCO4 (%) A i P s
Cas04 (%) I 5
Y T 1 046 | 0.60 | 0.54 | Log ..
Ty .
| C/N RIS ,__..._.__.:1.- _..__.-.-.--.l;
CEC(ze/100g) , pE 6.2 | 20,0, | 13.2 |15.4 1153 i SO
oM pi 7.0 : SRR ' eI e 1
Exch. Ca (me/100g) &8 2.0 3.9 4.8 | oAJRAS 5
RN . 1,95 | 2.24 | 4.80 ! 5.48 ____1_____,_,.,.-'-
"G e bl 1.06 | 0.8 | 1.26 | 1.38 _ paesticy
e 0,38 | 6.24 | 0.4Y ! 0.8 ; 2oy
Sun of cations 9.12 5,29 |10.36 _"__'I_;_”,_Eiﬂl________________,_,___:,_,_____h_..A.._}
Base sat. v, pH B.2 s i R E LT WU T e, S ]
- " 8, pE 7.0 ' R P el jl'w--—-ll
ESP at pd 6.2 3 o
Texture (limited pretreatmmnt) = l
uGra\nl v (>2.0mm) l.__ 1
Sand v (2.0-0.55mm) 6 W | 18 1 royed] 1
811t v (0.05-0.002um) 16 16 14 Y2 E 4l J :
Clay v (0.002-0mm | 68 | 70 72 74 e
Texture claks C E C ¢ ; ]'“'"‘“'""'"i
Fertility aspects » 0 - 30 cm Laboratory ““"__:5_;'_"3_____5‘;;"
General ! : Available nutrients 1 5 z '1
P-B0 (1:  v/v) | 6.3 | Na/me/100g) ] Moipe s I_J:'.-.f:%__l
Bxch. acidity (ma/100g) X » 300 1% *P'*"'_‘fi_.._..___'_,..;'.':l....‘ll
gics 1.29 | ca 3 1.4 p-Olsen(prs) | 1
k. 0.15 | Mg " 2
Rawarka; ' i |

regrpspaprewes T LR LAl R



APPENDIX 2 SEBD SOURCES.

1.

2,

20

4e

6o

Loocal collection

The Seedsman

Forest Research Department

Kenya Agricultural Research Institute
P,0, Box T4

Kikuyu

KENYA.

C.S.I1.R.0

Division of Forest Research
P.0. Box 4008

Queen Victoria Terrace
A.C.T. 2600

AUSTRALIA.

Timmers + Leyer
P,0. Box 11
Heemstede 2100 AA
HOLLAND

Chief Forest Research Officer
P.0. Box 22099

Kitwe

ZAMBIA.

Mr, Edmmnd Barrow :

East Pokot Agricultural Projeot
P.0, Marigat

KENYA .

PR M eem— T



TRIAL B 2 KUANI DIRECT SOWING TRIAL

ADM

The aim of the trial was to attempt to establish seedlings by the direct
gowing of seeds at the planting site, If trees can be successfully established
by this method then establishment costs would be greatly reduced by the
elimination of nursery worke 12 different species were included in the trial.

LOCATION

Phe trial is located on 1.0 hectares of land adjacent to Trial B/5/5/1
Kuani Species Trial. A full description of the location is given in the
report on that trial J

'SITE DESCRIPTION.

See report on trial B/5/5/1 Kuani Species Triale
CLIVMATE

See report on trial B/5/5/1 Kuani Species trial.
SITE PREPARARION.

See report on trial B/5/5/1 Kuani Species triale
TRIAL DESION.,

The trial is laid out in six replicates blocks aligned approximately
parallel to the contours of the hill, The fipper ihree blocks ( I - III)
are on reasonably a;a.bla ungullied land, whemeas the lower three blocks EIV ~V1)
are on unstable, deeply gullied land, Within each block, 16 tree plots 4x4)
of each species are allocated at random and sown at 2.5m X 2.5m spacing.
The design is shown in Figure 4.

TRIAL HISTORY.

The trial was first sown in April 1984, The rains that season were
very poor and most seeds failed to germinate. Fhose that did geruminate
did not eurvive for more than a few months. Sowing was therefore repeated
with exactly the same species in November 1984 when rainfall was good.

During October 1985 Blocks T and II were accidentally destroyed by workers
preparing pots for the regular plantation programmé.

SPICIES,

The following species were jncluded in the trials The secds of those
species requiring pre-treatment ( Acacia BPPey Albizzia lebbek, Cassia spPe
and Leucaena leucocephala ) were treated immediately prior to sowing by
immersing in hot water and leaving them to soak overnight in the cooling ' waterTs

-cone SPECIES PROVENANCE SEED SOURCE PLR PIT.
PG Acacia albida d 4 2
GPR Acacia aulacoocarpa Buckley (BN 13865%6 3 1
GPY Acacia auriculiformis Springvale (BN 13861) 3 1
BRY Acacia mearnsii Nyambene 1 4
PWB  Albizzia lebbek 4 3
PPR Acrocarpus fraxinfolius Embu 1 4
WFG Cassia siamea Ishiara 1 4
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CODE SPECIES PROVENANCE SEGD SOURGH N0, SERDS
TR PTie
WGP Caseia spectabilis Embu 1l 4
BRY Eucalyptus globulas Meru 1 10 approte
X Ducalyptus saligna Muthara 1 10 Bppit ‘.
Y OQrevillea robusta Muthara - 4
CYP Leucaena leucocephala Ena 1 4

Full addresses of seed supplies are given in Appendix 2 of the raoport
on trial B/5/5/1 Kuani Speoies Triale

RESULTS.

Initial germination was abserved to be good for all species but by
November 1985 many of the seedlings had died and the percentage of pits
containing surviwing geedlings is given in Table 4o

Table 4 Percent Pits containing Surviving Seedlings at November 1985

( One year after sowing )

CcODnt SPECIES ' PROVENANCE PERCENP PITS WITH SURVIVILG

SEADIY GG .

POG ~ Aohcia albida 651

)"_.
TS Albizzia lebbek &
GPR Aocetia aulacocarpa Buwokley. 3
GPY Acacia auriculiformis Springvale X
Y Grevillea robusta Juthara L

All other species had no survivals.

DISCUSSION.

The trial has shown that direct sowing is not a praotical propositicn

for this site. Of the species tried, only Acacia albida can be considercd

to have established successfully. However, growth of the scedlings han been
extremely slow ( most seedlings are jess than 5cm tall ) and is much li8o than
the growth rates achieved by planted geedlings. It 1s possitle that oiler

more drought — resistant speocies such as Acacia nilotica, Acenia tootilic,
Parkinsonia aculeata or Ziziphus mauretiana could e esiablinhod Ly Las

mothod but it 18 unlikely that there would be & demand Tor sueh BPEClLs at

this site, when much more productive species can be grown from planiiiod gocdlin o,
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TRIAL B/5/5/3

AIM.

species/provenances of drought resistant pines, at this sewi-urid sito in

KUANI PINE SPLCIES TRIAL

The aim of the

Meru districts This

different sites within Embu, Meru and Isiolo districts with the overall
objective of identifying suitable tree species for rural afforestation in thase

aread.

LOCATION,

The 4rial is located on 1.0 hectares of land adjacent to trial 3/5/5/1

Kuani Species Trial

description of the location is given in the report on trial 3/5/5/1o

SITE DESCRIPTION.

See report on t

CLIMATE.

See report on trial

SITS PREPARATION.

See report on t

TRIAL DESIGN.

parallel to the contours of the hill. The upper thyee blocks ( I - TII)
are on reasonably stable wungullied land, whereas the lower ilirce blocks :
( IV - VI ) are on unstable, deeply gullied land, Within each Llocim 16=troe

The trial was 1

plots ( 4 x4 ) of e

at 2.5m x 2.5% spacinge The design is shown in Figuro 5.

TRIAL EISTORY

The trial was planted between 30/10/85 and 4/ 11/85. The reins that it i O]
ware slightly below average but initial establishment has becn sutisfactorye

SPECIES.

The following e

trial ie to compare the survival and growth of 10 different

is one of a range of species trials establiched at

and trial B/5/5/2 Kuani Direct Sowing Trigle i full

rial B/5/5/1 Xuani Species Triale
B/5/5/1 Kuani Species 'I‘rial;
rial ' B5/5/1 Kuani Spacies Trial.
aid out in six repliocates block aligned anproxipately

ach species/provenances are allocated at random end plented

pecies were raised specifically for the trial, initially

at Meru Forest Nursery and later transferred to Muthara Nursery. The Lo«
was sown direct into 10cm x 15cm(layflat ) black polytheno tube. & cods of
two colours was painted on each tube to enable easy identification ol cach

gpecies,

CCDE $PECINS PROVENANCE WO, PLANICD.
RR Pinus brutia Cothisar, Turkey (66/79) 96
RY Pinus brutia syria ( 64/79 56
R® Pinus brutia Autalya, Turkey (69/79) ag
RG Pinus eldarica Kabul, Atghanistan(9¢/78) 90
RY Pinus eldarica Azerbai jan, S, Russia 0%

( 66/18 )
RP Pinus halepensis Turkey ( 71/79 ) 06
YR Pinus halepensis Syria ( 65/79) 0d
YY Pinus Kesiye Dalat, S. Vietnam (66/591/ &
040N 1 ) 26
Y8 Pinus Kesiya Baw  Laung, Thailand
( 61/593/2) 96
YW Paes fﬂ"'ufa Meru “

R ——————————mmmm
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Y .
Apart from ¥ Pinus patula whioh was collected locally all the soed
was supplied by:
Oxford Forestry Institute
South Parks Hoad
Oxford OX I 3RB
LNGLAND.,

RESULTS .

\

A summary of the results of the f£irst assessment carried out in April
1986 is given in Table 5. The speoies/pmvenamee are ranked according to

overall survival rate.
DISCUSSION,

It ie still far too early to draw any oonckusions from this triul.
Early establishment has been encouraging and gives hope that 3t nay U

possible to grow softwood timber on Kuani hill and the other uiwiler Lills

_in the area.

KUANI_HILL PINE TRIAL qenLE L

Planted November 1985
Assessed April 1986

CODE SPRCIES PROVENANCE o, SUMVIVAL
RR Pinus brutia Cethisar, Turkey 89
RP Pinus halepensis Turkey 85
YR Pinus halepensis Syria 81
it Pinus eldarica Azerbai jan, S, Russia BO
YW Pinus patula Meru 1
RB Pinus brutia Antalya, Turkey 7%
RY pinus brutia Syria 617
YB Pinus kesiya Bav Laung, Thailand 60
; 5 Pinus kesiya Dalat, S. Viotnau 53
RG Pinus ‘eldorica Kabul, Afganintan 49

LVe 10
14~n
19,
1lom
16gm
17cm
Lica

17cu
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AIM.

The aim of the trial is to oompare survival and growth of a large number
of apeoies/prov“anmou at this arid, eroded site in Isiolo district. Over three
seasons a total of 100 species/provenances have been planted. This trizl is
one of a range of species trials established at different sites within Lnbu,
Meru, and Isiolo Districts with the overall objective of identifying puitable
tree species for rural afforestation in those areas.

LOCATION,

The trial is located on 6.6 hectares of land administered by Isiolo County

Council, The land was formerly part of the Isiolo Holding Cround of the
livestook Marketing Divieion of the Ministry of Agriculture but it is planned
that it ahoulg become part of e proposed Forgst Reserve on Geromet Hille

~ Latitude is O 22! North and Longitude is 37 33! East, This is located on
Survey of Kenya 1150,000 scele sheet 108/1, a map reference CL 385404, The
acoompanying sketch map shows the sites location in relation to Isioclo tuwn
( Fig.1l) The site is on the lower northeesast facing slopes of Ceromet lLill
to the west of the Game Department oamp and at the end of an abandoned airsirip.

SITE DESCRIPTION.,

The site is a NE - faoing, gently sloping ( 3-5/)nillside dissected by
8 number of deep gullies, The soils are desoribed by Macharia and Kimotlo
of the Kenya Soil Survey as follows " Well drained, very deep, dark rod sandy
olay loam soils with an ABC horizon sequence with diffuse smooth boundaries.
They are slightly alkaline, They have an eroded top soil and a fine to medium
subangular blocky structure, The olay percentage increases with depth".
Details of the soil desoription are given in Appendix 1.

The natural vegetation is classed as Bushland with the following small ,
trees and shrubs being dominant: Comtiphers_ riparia, Boscia coriacea,
. Commiphera schimper and Acaois senegel. Others are Jrowia bicolor, Lpomea SPP
;}dmﬂ'_\mlﬂ_a spp. The dominant grasses are Tragus benteroniunue and Aristide
ensis, =

The site was previously used as & grazing area and had been severely over
grazed, much of the site having no ground vegetation. This had led to serious
rell and gully erbsion. '

The altitude is 1150 metres above sea levels
« CLIMATE

There are no rainfall records for the site. In November 1983 the projsct
installed a rain gauge at the Distriot Forest Office in Isiolo town whick 1o
;b;“t 4 kilometers east of the site. The rainfal recorded is given in the table

elows— . &

TABLE I  MONTHLY RAINFALL IN MILLIMBTERS AT DISTRICT FORLST OFTICE , SICLO. 3

L 1983 1984 1985 1986
anuary o™ 0 0 0
Febma_ry -: 4.1 1109 0
March - 41.9 82.3 11007
April u 6142 99.1 1946
gw i 0 0

e - 0 17,3
July ¥ 0 0
f}ueuat 0 0 0
September - 6.9 1.8
Octo'ber - 54.4 340?
g:\rombor 90.9 26945 1567
December 111,0 29,5 1le4
TOIALS 467.5 331,2

L—_
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As oan be seen, most of the' rain falls in two scasonsj arch, april and

i " Ootober, November, December but the quantity and duration of rainfall vary

greatly from season to season. The site falls within Agroclimatic Zone V-2

. but is oertainly at the lower rainfall end of that olassification.

' SITE PREPARATION.

T

i '10 blooks each 25 ne'tra'by 220 metres wero laid out across the slope, with

-3

10 metres strips between the blocks. Within euch block the shrubs and small
trees were oleared and the debris piled in the strips. Pits, each 30cm x 30cmx30c

were dug according to the trial design and 'miorothtchments’ prepared for each pil

The ' microoatchments' consisted of two small furrows approximately were | melte

" in length directed outwards from opposite siden of the pit and slightly up the

slope. The design varied according to the mic co-topography around the pit

‘but the aim was to direct runoff water into the pit. No wofk was done in the

10-métre strips between the blocks and they were left in their 'natural ' dtate,

A seven-strand barbed wire fence was erected around the site.

| DRIAL DESION. st

" - . provenances during 11th ~18th November 1983, Blooks Ip, 1I, III

- daiffioult site even more extreme. Censequently, by October 1984 there wore

22 additional speocies/provenances, At the same time, direct sowing of the seed

The trial is laid out in 10 blocks.Within each blook there are up to 35
16-tree plots ( 4x4) with pits at 2-5m x 2.5m spacing. The exact number of

. plots per block varies according to the area of unplanteble gullies in each blocks

-~

TRIAL HISTORY

The trial was originally planted using a total of 72 different species/

- Nas

y IV, and
\_'E being planted entirely with Ducalyptus Upoo:l.u/prov nanced and EBlocﬁn 1,11,

III, IV and V with either species, thus making five replicates. The rains that
season were very late and low in quantity and the following raine in March/ipril
1984 were mleo very poor, This made conditions on what is already & very

LY

only 14 surving seedlings of 9 species. There were no survivors t alll in
Blocks IV, IVg, V and Vp so thewe blocks were replanted on 22, 23710}’84 with

LA e e T £

" 4n the pit was tried with II different species, Aleo, on 2/11/84 most of blocks

IIT and IIIé were replanted with general stock of various species from fsiclo |
nurserye.

On 6, 7/11/85 Blocks I, Iy, II and II; were replanted with 33 species/

provenances which showed promise from the previous plantings. Any surviving
seedlings from the original plantingwere not disturbed, 4 plan of the trial
site showing the situation at March 1986 is given in figure 2,

The microcatchments of all surviving seedlings have been remade before
each rainy season. The height of each tree has been measured twice per year.

SPECIES,

The following species were raised specifically for the trial at leiolo
district nursery by direot sowing into 10om x 15ocm ( layflat ) black polythene
tubes. A code of three colours was painted on each tube to enable easy
identification of each speocies/provenances. ,

: ,
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. .-j.j
Planted 11th — 18th November, 1983

QQQE SPEC IES PROVEITAICT BEED SUPTLIUR N PLAMPD
BBG Acacia albida Baringo 2 8.
BGR  Acacia aneura Alice Springs (BN 12482) 4 14
BGP  Acacia bevenosa Capo Rnnch}’,II 11540) 4 i
BGY Acacia cambagoi Winderack (Ui 13487) 4 a4
Y Acacia cymnophylla 3 &0
BWGC Acacia holosericia ' NT (BN 12331 ) 4 32
BOB  Acacia melanoxylon Blundells (BN 12508) 4 6O
PG  Acacia nilotica - 7 0o
BIY Acacia pruinocarpa Wiluna (BN 7859) 4 6.1
_BWB  Acacia pgrifolia Bullora (3N 11537) 4 A8
Bii Acacia salicina rRoma (BN 13501) 4 i
BBY Acaciat tortilis Hola 2 e
BPR  Acacia tumida Cape Leveque(BY 11496) 4 32
BPY Acacia ¢ victoriae Dajorra (BN 13494) 4 16
WBY Atriplex semi-baccatta 3 Y,
PPG  Azadirachta indica Kinna 1 0
PRY  Balanites aegyptiuca Baringo 8 )
WPG Cassia siamea Ishiara 1 32
PRP Cassia sturtii Israel 8 g4
WRY  Casuarina decaisneana Ayers Rock (BN 13202) 4 3
WRY Casuarina equisetifolia Port Douglas (BIf 13375) 4 £0
YBi  Eucalyptus argillacea Learmonth (BIN 12545) 4 47
RPFY Eucalyptus asiringens Dryandra (BN 12842 ) 4 59
YBP Eucalyptus brussiana Bamaga (BN 13415 ) 4 fu
YGR EBucalyptus brevifolia Invervay %BN 9071 ) 4 10
RFB  Eucalyptus brockwayii Norseman (BN 12952 ) 4 €4
RR  Bucalyptus camaldulensis Lo Albacutya (BN 10666) 4 fic
. RRY  “ycalyptus camaldulensis Kimberly (BN 12346 4 o0
RRB  Eucalyptus camaldulensis Petford EBN 13159 4 )
RRG  Eucalyptus camalduleneis  Orde Re (BN 12352 4 L0
RRI  Eucalyptus camaldulensis Katherine (BN 12182-g 4 wo
RIW  Eucalyptus camaldulensis Gilvort R, (BN 13564 4 a4
RBR  Eucalyptus camaldulensis Buchanan (BN 13435) 4 25
MB  Eucalyptus camaldulensis The Olgas (BN 13192 ), 4
R3W  Eucalyptus camaldulensis  Wiluna (BN 13433) 4 ra
RBP  Eucalyptus camaldulensis P. Lincoln (BN 10885 ) 4 3
ROY  Bucalyptus camaldulensis Silverton (BN 6930 ) 4 22
BRR  Eucalyptus camaldulensis Hjuldini 1 43
RPC  Bucalyptus citriodora Hughonden (BN 12939 g A 0
" RO Eucalyptus cladocalyx Gilgandra (BN 11834 4 wd
YPP  Eucalyptus hybrid Compo 119, Choma 9 B
YRY  Eucalyptus intertexta St, Ceorge (BN 12933 ) 4 3¢
TR Bucalyptus melanophloia Charleville (BN 13158 ) 4 32
YPY Bucalyptus microtheca Laura Re BN 13360 ) 4 X
WY  EBucalyptus ochrophloia Charleville (BN 12507 ) 4 38
YiB Eucalyptus oleosa Norseman (BN 9910 ) 4 )
VW0  Bucalyptus raveretiana Kalopa (BN 13545 ) 4 b
IY§  Eucalyptus sargentii Hines H. (BN 12406 ) 4 R
YBR  Bucalyptus sideraxylon Dubbo ( BN 12017 ) 4 i
MR Bucalyptus tereticornis Gede 2 20
RGB  Bucalypius tereticornis Helenvale (BN 10961 ) 4 16
’_‘"0 Eucalyptus tereticornis Lakeland (BN 12946 ) 4 fe
WG4 Bucalyptus tereticornis Kennedy (BN 12947 ) 4
ROP  Bucalyptus tereticornis Mt, Carmet (BN 12965 ) 4 1)
RIR  Bucalyptus tereticornis Qexdwell ( BN 13277 ) 4 52
g‘g Eucalyptus tereticomis lereeba (BN 13442 ) 4 b6)
hyo  Bucalyptus teretécornis Morehead R, (DN 13444) 4
"HG Ewalyptus tereticornis Cladstone (BN 13%44) 4 o)
RV Bucalyptus teroticornis Cardwell (PN 13446 ) A 32
RIP  Bucalyptus tereticomnis Sirinuma ( BN 13410 ) 4 L

‘—__;W -




CODE SPEXJ@ PROVENANCIS Dol SUFFLLUR U kﬂ

YWP ' Buoalyptus teesellaris : Mareeba (BN 12967 ) 4 80
‘ ;  GYG: Leuoaena leucccephala . K8 ) 8 80
ol '1’1’1‘-‘ Melia azedarach - ' Iseiolo 1 80
' Parkinsonia aculeata _ 3 48
GGP Prosopis ohilensis ' India 8 48
GWR Prosppis cineraria 7 80
GOB | Prosopis juliflora Hola 2 48
OWY ' Prosopis juliflora : 16
QoW Prosopis tamarugo . : 3 16
< PPW . Sohinus molle Isiolo 1 80
" WPR. Tamarindus indica : Kitul 2 80
* PYR: Zigiphus mauretiana Baringo 8 8o
HY;[ Ziziphus mawretkens nvcronalu Baringo 8 64
‘ 13&5?..’!%”....;.?.2,’.‘1..99392*‘3‘.‘.}239
POW Acacia nilotica 1 128
PWY . Acacia senegal p 64

BPP, Acacia victoriae Alice Springs (BN 14117 ) 4 16

PWB Albizzia lebbek 7 16
WBP Atriplex nummularia 3 64
WOB, Azadirachta indioca Mombasa ) 16
W00 ! Cassia sturtii : Israel ‘ 10 16
WOW  Cassia sturtii et 32
FRP Cassia sturtii Israel 8 3
BRP. Eucalyptus argophloia Ballon (BN 13713) ‘4 16
RRG - Eucalyptus camaldulensis Oord R. (BN 12352 ; 4 64
BRG® Buoalyptus dunmii Kyogle (BN 13329 4 16
YR8 © Eucalyptus largi#lorens ' Wilcennia (BN 12775 4 16
YYR Eucalyptus microtheoca Kununurra (BN 13359 4 3
YPG Eucalyptus microtheca De Grey R, (BN 12524) 4 1%
YPY Eucalyptus microtheca Laura R (BN 13360) 4 64 *
< YYP Eucalyptus salmonophloia Mto Martin M. (BN 9919) 4 48
GYP, Leucaena lewoocephala ' BeAeT. Ena s 64
GYG Leucaena lemoocephala X8 1 64
GWB Prosopis chilensis Rhamu 11 64
GCY Prosopis juliflora _ 3 112
WYP ' Mucavi! Kiambere ' 1 2
, PLAIED 6%, ]th NOVEUBER 1985
' BR Acacia pennatula Moreceli (17/83 5 515
PWG' Acacia Tortilis. - Riakanau ; 1 6
GWW, Acaoia victoriae Titree (BN 14489 ) 4 64
WO  Albizzia lebbek 3 16
WYW Balanites aegyptiaca - . ~ Mytonga 1 64
WPG Cassia siamea Ishiara 1 64
WOW* Cassia sturtii : ; 3 64
BYW Fucalyptus argillacea Buchanan (BN 13942 ) 4 B
YBP Eucalyptus brassiana Bamaga (BN 13415) 4 .3
GBG Eucalyptus camaldulensis ord R, (BN 13931 ) 4 3
GBR Euocalyptus oamaldulensis Petford (BN 14338 ) 4 64
GBW Euoelyptus camaldulensis Katherine (BN 13923 ) 4 64
YRY Euwcalyptus intertexta Ste Goorgn (BN 12933 ) 4 16
BYP Bucalyptus melanophloia Drummond (BN 13588) 4 1
GBY | Eucelyptus tereticomis Townsville (BN 13447 4 4
RWB® Bucalyptus tereticornis orehaa.d R.(BN 13444) 4 16
GBP ' Eucalyptus tereticomis Kennedy (BN 14108 4 16
BY | Heematoxylon brasiletto © E1 Renoho ( 14/83 5 16
ORP Leucaena leucocephala _ - K 67 1 16
GYQ ' Leucaena leucocephala K8 1 64
PWP Melia azedarach Embu 1! 26




il LLAMPED Uil f L duVakishit, 100,

BEoocsEEEEISEAN EEEEMNEEEARIELE=ES

CODE SPLCTIS PROVEMAJIC ! S50 M, Pk
SUTITIER AT
YP Melia volkensii Kathera 1 q
WOR Darldnsonia aculeata Isiolo 1 4"
BB Pithecellobium dumlce Comagagua ( 27/84 ) 5 £}
GyB Prosopis chilensis Rhamu 1 iy
GJP Prosopis chilensis India B G
B¢ Prosopis juliflora Cuuca ( 20/82 ) 5 G,
B§ Prosopis juliflora Veraoruz ( 15/82 ) 5 57
BP Prosopis juliflora Comayagua ( 49/83;, A
60Y Prosgopis juliflora 3 -":.:
P} Tamarindus indica Mutonga 3 U]
W Terminalia spinosa L. Bogofia 6 64
WP ' Mucavi ! K;umbere 1 A

(v m

Tho following species were sown directly into the pit on 27tL Gotoler, 1%,

cons SPECTES PROVENANCE LD O S50 T
SUPMLABR . SR VT7 P T

POF  Acacia nilotica 7 3 64

PWY Acacia senegul { s L4

PiG  Aocacia tortilis Riakanau 1 4 e

WYW Balanitos aegyptiaca Mutonga 1 e 2

YG Brythrina abyssinica Isiolo 1 4

CYP Leucaena leucocophala B.A.l's Ena 1 4 fa

PWP  Melia azedarach Embu 1 i

WOR Parkinsonia aculeata Isiolo 1 ‘i L4

03Y Prosopis juliflora 3 4 '-

PGB Tamarindus indica Mutonga 1 - i

WP ' Mucavi ! Kiambere 1 z Le;

Full addresscs of seed suppliers are given in Appendix Zo

RESULTS,

Summaries of the most recent assessments of survival of the 1983, 1034
and 1985 plantings are given in Tablos 2, 3 and 4 respectively. the specian/
Provenances are ranked according to survival rate. No secdlings wexe criw.linbud
in Phe Direot Sowing Trial sewn in October 1984.

DISCUSSION.,

This trial site has extremely difficult conditions tor afforestution.
Not only are the climate conditions harsh but also the soil condiliong adw
difficylt, Most of the top soil has been eroded away loaViig an exiwicd
indurated sub-soil, This soil is soft when wet but, on drying, [wisily ik
hanl into an almost imperetrable rooting mediume Crowbars wew Lugit: Lot
digging the pits, The site was deliberately ohosen in oxdor o pduasty bavse
8pucies which could tolerate such extreme conditions and perhapc be wiad in
the rehabilitation of such sitess

. Having said that, however, survival has been dissapointingly lowe Luen
0 tl.m 1984 planting when rainfall vas above average, only . snccius shottal
Survivors by March 1986, This indicates that soil factora arcf more Laporiant
%han climate in limiting tree estublishmont. Survivors from tne 1YJ) piiutl.
tend to be found in favourable microsites ( @.ge near to runoff’ clzinels, iu

8ites where sand hus nccumulated).
i Another cause of mortality may be the goil used at Isioclo nursery winun

® secdlings were raised., Although the nursery soil is mixod wilh sand 1l
8till has a high clay content and also tends to bake hard wm iy, This wooll
hindor root srowth of tho seedling once planted.




TABLY 2 TUT0LO- RED SOIL

SPLCLIG Mt il

Planted: November 1983

Assesseds March 1986

All other speciea/provenancea had no survivors.

CODE SPECTLS PHROVINANCL HO,. sl
PRP Cassia sturtii Israel 3 Sipe
RRB Bucalyptus camaldulensis Petford 2 P
PYR Ziziphus mauretiana Baringo 2 3,
YWR IEucalyptus melanophloia Charleville 1 Kys
YWG Eucalyptus reveretiana Kalopa 3 %
R  Lucalyptus teroticornis Cardwell : 3 3;
RYR Eucalyptus tereticormis Gede 1 .
YWP Bucalyptus tessellaris Mareeba 1 ) Gt
All other species/ provenances had no survivors.
TABLE 3 ISIOLO ~ D SOIL  ADDITICNAL oThCiis Ui Al
Planted: October 1984
Assessed: April March 1986
SUHYLVAL

CONk SPECILS PROVENANCE NOe PLCLN,
.PWY Acacia senegal 10 16,
PGY  Acacia nilotica 10 b
GWB  Prosopis chilensis ithamu 9 %.
GAY Prosopis juliflora 1 1.

i s




Pio
GBR
GWW
GBY
GaY

Ba
BP
GiD
(30
PP
GRB
Ha
By
GBY
" WPQ

TABLE 4 ISTIOLO ~ RED SOIL  PRQMISING SkZ3L.0 14u0L
Planted: November 1985
Assessed: April, 1986

SPECIES PROVENANCE B0,
Terminalia spinosa L. Baringo 35
Melia volkensii Kathera 2
Leucaena leucocephala X8 22
Cassia sturtii 22
Parkinsonia aculeata Isiolo 14
Prosopis chilensis India 15
Balanites aegyptiasa Mutonga 13
Tamarindus indica Mutonga 12
Acaciae tortilis Riakanau 12
Eucalyptus camaldulensis  Petford 11
Acacia victoriae Titree 7
Bucalyptus camaldulensis Katherine 6
Prosopis juliflora 6
Mucavi! Kiambere - 6
Prosopis juliflora Cuuca >
Prosopis juliflora C omayagua 4
Prosopis chilensis Rhamu 4
Bucalyptus camaldulensis Ord River 2
Melia azedarach Embu 1
Leucaens leucocephala K67 1
Albizzia lebbek 1
Prosopis juliflora Veracruz 1
Sucalyptus tereticornis  Townsville 1
Cascia siamea Ishiara 1

SUUVIVA

e o o




seef 6

The soil at the site does not absorb rainfell casily so runolf is very Lingle
The presence of many deep gullies makes any mechanicul cultivaiaon vistually
impossible so microocatchments were used to trap water and direet it to tie pils
where the secdlings were planted. Although generally successful, a pwo.lom
was encountered in judging the size of the catohment to be huilie If o suwall
catchment is built, very little waler is collected when ruiufull du lowe Luioven,
if a large catchment is built then, when reinfall is heavy the pius taci 1o
£i11 with 8ilt and overflow. In come casSes geedlings were smotilwsrcd Ly sily

carried into the pit.

The 1985 planting is showing better initial performance than the pruviow
two plantings. This may be atributed to a small change in planiing IToCLAUTe o
In the 1983 and 1984 plantings the pits were holf rofilled with loose soll bulu

"planting., It was noticed that this practice both roduced the wnter storuge

capacity of tho pit and made the pit moro likely to fill up with w6111, moct of
which was brought down by the first fow showers of a wveusone li 1L 19 plonting
the pits were not half rofilled until the actuul time of pluntinge Phas e
that the whole of the pit could bo uued to trap the runofi and .lLU TTum Lo Dl
showers.

Although most mortality accurred during the first dry season aftcr plunting
it was observed that considerable mortality also occurred durinz Auust ol
September in the gsecond dry scason, This indicates that the Ocl.ubu:'/l. oviialni
rainy season is the best scason for planting, mainly because the lcllc. ing doy
geason is shorter than the onc following the March/ipril rains., Uovever, HESONE b,
which do survive ome year can be 1egarded as established a3 aluwost no ool ./
has been observed in seedlings ovoer one year olds ( Note Lhal the 1585 planting
is not yet one year o0ld)

It is clear from the trial that unless drastec and expengive :0il 1DVl ik
moasures are carried out, afforestation of such sites will Lo an oxiven.. f

difficult and slow process, llowover the trial io bogimiing to iadicu.a e
toughest species which w could be used on similar or lesu haash si'cue 5

These are Acacia nilotica, Acacia senegal, Acacia tortiliu, sguizin VieTCrily
uc t

Balanites aegypliaca, Caszia sturtii, alyptus camaldulniiis, (Tehsvd ),
Leucaocna loucocephala, (K8), Meliuw volkensii, Tarkinusonis solcicaba, Jro0or ' =

chilensis (India ), Lamarindus indica, Terminalia tpinosi, e Ldad g il b i
Tt wi.l bo noted that eightof these fourteen species are nablivie Atuuia to %30
is already present naturally on the sites It may Le thut rehabilitation o' &ds 8
sites could be more easily accomplished by encouraging regenoration of desi: iel
netive species from stumps and root suckers if these arc preuvente Hegenuani-od o
of Acacia senegal could be favoured by constructing microcatehments arvid seheot

i

|

coppicing stunpse

Turther trials should be directed towards finding improved weilheds ol sate o
preparation and planting. Ilerhaps better establishment could le achieved Ly i
constructing larger pits and planting the seedling tuv onc side ( %0 wvoid usiad
gubmerged )o DPerhaps one or two waterings at the cruoial puriois st it © W f
of the ary seasons would enable scedlings to get through the fizut yoor s ]
becomo ostablisheds ( I would not recommend regular WaleTing as, wiull 0..00
being vory expensive, it does not oncourage roots to grow drep inlo the Lol 0
that trees €io quickly when vatering stops)e Resecarch iz ulso v:gidlcy ou Lo
rooting behaviour of different species anl the effect on esiublivimunt of t.e
nursery soil plunted with the secdlinge

Finallg, it should be stated that although tree establichmeni hao Laun 35O
the site is definitely beginning to rdoover. The combinution of fauciag wd
construction of microcatcLments has enabled grass to ro~oatablisk { pwriiculard
along the banks of the microcatolments) and site is now in u mucu uetlor st

than the surrounding land outside the fence.

]



eeil 1

REIBRSNCLS o

1/ Kenya 80il Survey ( 1980 ) Exploratory :.‘.oje Map and Lgroclimatic
Zohe Mup of Kenyue \ ;

2/ Macharia, P.N. and Kimotho, P.W. ( 1984 ) Soils and Voputation of
Embu, Meru and Isiolo Foresiry Project Trial ditese heuyas Loil owawveys
Site Bvaluation Report Noo. P.70.




Tl (RE) _Soi1L ) SEEC(ES TAAL

ALPENDIX )

PROFILE DESCRIPTION MO.5S

toneral site information

Soil classification
‘nqro-c1imatic zang

fhsarvation Yin,/Rat2

Location/Mtitude

Lacal petrogranhy

Physioaraphy

Relief, macrn

Land us2

Ernsien

Internal drainage

Prafils dascriptien

Ah 0-20crr

S 20-50¢cm

I
" 50-85¢cm
ﬁtz 85-130cm+

- 30 =

« ferric LYVISOL

ey

: 108/1-5, 26/1/84

. 1siolo Métrict, 0%22'" 37°33'¢

: Pasement Svstem rocks

: Upland

. Gontly undulatine tn undulating, slone 3-5%
. Grazing (formarly) under tree trials

¢ Rill aresirn

+ Y~11 cdrained

-

Yollewish rad (5YD 4/6 dry) reddish brovn
(5YR 4/6 mrist); sancy clavg wnak, crarse
subancular blocky structur2; slichtly hard wnen
dry, frirhle whon moist, sticky and sliohtly
plastic when wat; many fine pores; many very
fina, fau fine, and medium ronts; pli 6.6 clear,
wavy transition to;

(samle no. 108/1-52)

Dark rod (2.5YP 3/6 mist); sandy 1nam; mrdorate,
fine to madiuvm subangular hlacky structurd;
s1igatly hard vaen dry, frighlo vhon mnist,
sticky and nen nlastic when wet; many fine and
macdium neres; fow vory fine, fine anc very fow
macdium and eoarse roots; phi 6.1; diffuse,
smenth transition to:

(samnla no, 108/1-5b)

Nark red (2.5YF 3/6 maist); sandy cley lcam;
madarata, mdium subangular blcky structure;
sliantly hard whan dry, friahle whan moist,
slightly sticky and slightly nlastic vhen wat;
miny fine nnoras; very fow fina, very fine and
mdium ronts; " 5.9; diffuse, smooth transitien
to:

' (sample no. 108/1-5¢)

Park red (2.5YR 3/6 mnist); sancy clay laam;
madorat:, fine to medium subancular hMocky,
brackina intn fine anqular hlncky structurg
s1iahtly har¢ when dry; friable when mhist,
s1iqhtly sticky and slichtly plastic when wets
many fine and madium pores; very faw fina, ~nc
morium ronts; o 6.2

(samnle no, 103/1-00)

T
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Je0L & (RED 301L) SPECIES TRWVL . o i

.20

LABOHRATURY DATA OF VHITILE RESCEIPIION Mo, & :
[RED SOIL)

thservation no: 108/1-6  Mepping wated 181000 301l clasedfication: farric LUVISOL

wboratory no. /B[ 205 | 296 | 207 | 09 [
Horizon ' Ah Bu Bt 8T, ARESE i '
Depth (en) 0-20 | 20-50 |50-85 | 85-130 o,
R=0.0(1: 23 v/v) 6.8 g1 |5.9 6.2 L L 1
p-xCl - T 6.9 4.8 |4.4 4.6 (R ‘
\y¥C(mho/cm)  * 0.04 0.03 |0.03 0,04 S0 gy
Cal04 (W) ' S o
Cl304(\) | : = i
[ € W 0.98 | 0.66 [0.51 0.37 B
K , : | ?
o i el
CEC(me/100g) , pil 6.2 9.0 5.4 |/5.4 5.2 . i edi
LERC % b o 9.0 ' E [
 Each, Ca (me/100y) 2.8 2.8 2.4 2.0 : % ‘ )
G T4 | 1.60 [ 2.0 | 2.24 b /ABES
LN 0.0 | 0.44 | 0.30 | 0.20 - $2 i
AL 0.5 | 0.5 | 0.50 [ 0.82 1 I
\ AU of cations 4.4 | 5.0 | 5.2 | 6.6 . WS
| Base sat, &, pa 8.2 54 99 96 100+ e ]
“ " &, pa7.0 ) - e Ry
| ESP at pa g, 2 : = St
lexture (limited pratreactment) . : ____!} "
_E:l_vul N (52, Omm) . I W
Sand v (2.0-0.05mn) 85 80 76 R4 5 | J'-
| 541t v (0.05-0. 002me) 8 4 A2 4o VON #:—l '
l__:'lit (0. 0O2~Cmen) B 16 20 | Yook i 1
| Texture ciame 5 SL . |SEL/St | ScL isa B0 OB A
Pextility supocts 0 - 300, ~ Labozarory no. 2;-9_-:*__;:_»; f
__E'_f:r_al ' ; Available nutrients : :
0 (1528 vyw) Na/me/100g) | 0.04 [ wnloe/ioog) | 0.2
:gt:hﬁmuy (108 /100g ] K, . 0,50, [ [} {eww) % - ¥
) r_l_l_‘___ . 2.;(: :‘ : 1.1 P-Oluer (ppum) I[ ;
@y i 'q & “""}
-
- N
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APPENDIX 2 SEZD SOURCES

Local oollection

The Seedsman

Forest Research Department

Kenya Agricultural Research Institute
P.0. Box T4,

KIKUYU.

KENYA.

Setropa Ltd.
P.0o BOI 203
Bussum 1400 Al
HOLLAND

CoS¢1-R000

Division of Forest Researbh
Quees Vioctoria Terrace
A.C.T. 2600

AUSTRALIA.

Mr, C. Hughes

Oxford I'orestry Institute
South Parks Road

Oxford OX I 3RB

LNQLAYND,

Dr. A.R.D. Taylor
Univerasity of Nairobi
Department of Botany
P.0. Box 30197,
N.IROBI,

Timmers + Leyer
P.0, Box 17
Heemstede 2100 AA
HOLLAND.

Mr, Edmund Barrow

Bast Pokot Agricultural Projeot
P.0. Dox Marigat

KENYA.

Chief Forest Research Officer
PnOu Box 22@9

Kitwe

ZAMBIA.

Arava Seed Suppliers

P.0s Box 45109

Haifa

ISRALL

MY, Wayne Teel

Mennonite Central Committee
’aﬁu Terx ,J‘P?/

Nairohi

KINY..

|
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ALl
The aim of trial is to compare survival and growth of 53 species/provenances
at this arid, saline black cotton soil site in Isiolo district. The trialis
one of a range of species trials established at different sites within Embu,
Meru and Isiolo Distriots with the overall objective of identifying suitable
tree species for rural afforestation in these areas.

LOCATION

The trial is located on 2,8 hectares of land ad.min%stsmd by Isiolo County
counoal and set aside for afforestation, Latitude is O 21' North and Longitude
is 37° 34" East. This is located on Survey of Kenya 13150,000 scale sheet 108/1,
map reference CL 400393, The accompanying sketch map shows the sites location
in relation to Isiolo town ( Figel)s The site is adjacent to, on the north
side of, the Isiolo = Longopito road, approximately O.5km west of the bridge
over the Isiolo River.

SITE DESCRIPTION,

The site is a virtually flat area of black cotton socil. The soils are
described by Macharia and Kimotho of the Kenya Soil Survey as follows:—
" Well drained, very deep, very dark brown clay soils, They have an ABC horizon
sequence and an angular blocky structure, The soil reaction is alkaline (pH 8.5).
The soil is deficient in potassium and nitrogen. The organic content is very
lowe, The Boil is sodic", Details of the soil description are given in Appendix I,

The natural vegetation is classed as Bushland, The dominant eg shrubs
are Acacia drepanalobiam and Acacia nilotica. Other species are Acacia mellifera

and Balanites aegyptiaca. The dominant grasses are Cyperus rotundus and Lragrosiis-
cilianeasis, There are no trees, Shrubs cover 30% of the ground, grasses cover

20% and herbs 20%. X

The site had previously been used as a grazing area., Severe gully erosion
has taken place immediately to the west of the trial site.

The altitude is 1110 metres above sea level,
CLDUATE,

There are no rainfall records for the site. In November 1983 the project
installed a rain gauge at the District Forest Offioe in Isiolo Town which is
:b{',‘ft %ekilometma east of the site, The rainfall recorded is given in the

able below,

I4BIE T  MONTHLY RAINFALL IN MILLIMETRES AT DISTRICT FOREST OFFICS, ISICLO.

1983 1984 1985 1986
January = . 0 0 0
pebm - 4ol 11.9 0
March o 41.9 82,3 110.7
Apri) - 61,2 9941 194.6
- 0 17.3
iulv s 0 0
sutust io? 0 0
‘ptember - 6.9 1.8
g::ber - 5404 31,7
mber 90,9 269.5 1567
=0ember 111,0 29,5 11.4
Totu
- 46765 331.2
S —

AB can be see t of the rain fall
0o n, mos 8 in two seasonsj March, Aprid and
tob.;-, Novenmber, December, but quantity and duration nf -11-4»0-1: 2
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from season to season. The site falls within Agroclimatic Zone V-2 but is
certainly at the lower rainfall and of that classification.

i

SITE PREPARATION,

The site was cleared by bulldozer. The bulldozer was then used to cultivat
( i.8. cross rip with a 3-tyme ripper penetrating to approximately 70cms) most
of the sites A portion of the site on the northern sidd was left uncultivated,

TRIAL DESIGN

The trial was laid out in five replicate blocks aligned parallel to the
southern side of the site, Four blocks were on the ripped ground and one on .
the un~ripped. Within each block, 16-tree plots (4x4) of each species/provenani
were alloocated at random, and planted at 2.5 metre by 2,5 metre spacing. |
TRIAL HISTORY. !{.

The trial was originally planted in December 1983, The rains that season
were very late and low in quantity and the following rains in Harch,/ﬁ.pril 1984 |
were also very poor, By June 1984 it was obvious that mortality was going to
be very high so sesdlings were raised again and the trial replanted on 24th
and 25th October 1984, Although nearly all the species included in the first

planting were included in the repeat planting it was not elways possible to raii
seedlings of the same seed lot,

The trial has been regularly weeded by ‘'spot! weeding (ré-completely
cleaning the soil to about 0.5 metre radius around each tree) and by slashing
weed growth between the 'spots’ '

SPECILS.

The following species were raised specifically for the trial at Isiolo
distriot nursery by direct sowing into 10cm x 15cm (layflat ) black polythene
tubes. A code of three yolours was painted on each tube to enable easy
jdentification of each species/provenances.

NO, PLAMS
COnE SPECIES PROVENANCE SLED SOURCE 1983 1
BRIl Acacia cyanophylla 3 80 -
TGP Acacia oyanophylla 5 - g
G Acacia nilotica 5 80 &0
BIR Acacia pendula Char¥eville(BN 13482) 4 80 ¥
* WPP Acacia polyacantha Siakago 1 80 §
PAY Acacia senagal 5 - 8
GWP Acacia seyal Isiolo ;! - o
BPY Acacia victoriae Dajarra (BN13494) 4 80 o
BPP Acacis viotoriee Alioe Springs 4 - X
WBP Atriplex nummularia 3 - b
WBW Atriplex semi-baccata 3 80 g
FWB Albizzia lebbek 5 0 1
PR0 Azedarachta indica Kinna : b 80 L
WGB Azedarachta indioa Mombasa 6 - &
VYW Balanites asgyptiaca _ Mutonga 1l -
WPQ Cassia siamea Ishiara 1 80 )
PRP Cassia sturtii Israel o -
WiG Casuarina cristata Eidevold(BN13132 4 32 -
WHB Casuarina glauca Wardell(BN 13137 4 80
WYR Casuarina toruloea Juguga 2 -
RPR Eucalyptus alba Mt. Molloy (BN 12993) 4 -
BRR Bucalyptus camaldulensis Njukiini 1 64 <
RBW Eucalyptus camaldulensis Wiluna (BN 13433) 4 48
RRB Bucalyptus camaldulensis Petford (BN 13159) 4 32 -
RYP Bugalyptus camaldulensis Petford (BN 12964 g 4 -
RBG Eucalyptus camaldulensis Kimberly (BN 12346 4 o




vf3

NO, PLANND
COIE SPECILES PROVENAINCE SEED SOURCE 1983 1934
RYv Bucalyptus camaldulensis Gilbert B. (BN 13564) 4 - 64
RRG Ducalyptus camaldulensis Ord. R. (BN 12352 ; 4 = 16

- R Ewocalyptus citriodora Hugenden (BN 12939 4 80 &
BYY Eucalyptus citriodora Mt. Gormet (BN 13628 4 - 48
YRB EBucalyptus largiflorens Wilcannia (BN 12775 4 64 -
YRG Eucalyptus leusooxylon  Rushworth (BN 9608) 4 32 -
YYR Eucalyptus miorotheca Kununurra (BN 13359) 4 80 0=
YPB Eucalyptus microtheca Coober Pedy (BN 13200) 4 32 -
YPY Eucalyptus microtheca Laura Re (BN 13360) 4 64 32
YPR EBucalyptus microtheca Charleville (BN 12935) 4 80 -
YPG Ewalyptus microtheca De Grey R. (BN 12524) 4 48 48

© BYB BEuoalyptus microtheca Walgett (BN 12172 4 - 16
YYY Eucalyptus occidentalis Katening (BN 9902 4 48 16
BYG Eucalyptus occidentalis Souddan (BN 12476) 4 - 16
YYB Eucalyptus oleocsa Norseman (BN 9910 ) 4 - 16
YWB Eucalyptus populnea Quilpie (BN 11733) 4 48 16
YYP Eucalyptus salmonophoia Mt Martin (BN 9919 ) 4 - 16
RYR Eucalyptus tereticornis Gede 2 16 -
YBY Eucalyptus torguata Widgiemootha (BN 9930) 4 48 -
GYG Leucaena lemoocephala ' K8 ! T - 80
GYP Leucaena leucocephala Ena 1 - 32
GWR Prosopis cinerarta 5 48 -
GHY Prosopis juliflora 5 80 -
GCY Prosopis juliflora _ 3 v 16
PP¥  Schinus molle Isiolo 1 80 48
PYR  Ziziphus mauretiana Baringo 7 80 €4
PYY 2iziphus mauretiana Baringo 7 - 32

Full addressed of seed supplies are given in Appendix 2,
RESULTS,

Mortality has been extremely high at this site. By May 1986 only one species |
had any surviving seedlings. This is WBP Atriplex numrularia which Bad 34 survivor:
( 53% of those planted), The average heipht of the seedlings wes 67cne

DISCUSSION,

The establishment of only one species ( Atriplex nummularia) has shown

the severity of the conditions at this site. The law rainfall and high

. temperatures are compounded by extremely diffioult soil conditionae The soil
is very elkaline and very saline, and obviously most of the species included
in the trial were not able to tolerate these factors. The exception is Airiplex
Jummularia which has performed comparatively well. By May 1986 all the survibving
seedlings were well established and healthya"™ Atriplex mumnnularia is a leafy
shrub Jmosm for its tolerance of arid, saline conditions so it 18 not surprising
that it is the only species to perform well at athis site, Atriplex numnularia
is also known as a high protein fodder species, both in its native Australia
and in other countries where it has been introduced. It would therefore be
worth establishing larger scale trial plantations. It is planned that the species
trial site will be completely replanted with Atriplex nummularias Seed
(collected from bushes growing at the Gategi trial site, Dmbu ) has baen left
with the nurseryman at Isiolo nursery in order to raise seedlings for plenting
in October/November 1986,

There are nearly 100 species within the genus Atriplex. Many of these
have similar halophytio properties so a trial of a range of Atriplex species
may bring out other speocies able to thrive on such harsh sites.
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pROFILE DESCRIPTITH NO.A

Ganeral site information

Soi1 classification . vortic CAM3ISOL

Arro-climatic zone i |

amservation Ho./Date « 116/1-4, 26/1/04

Location/M1ti ture . Isiolo District, 021, 37°30°E
ceclorical fermation . fasoment Systam rocks

Local netroqranhy + Intermediates (t‘.iorite)

Physicqranhy :,Main

Nelief, macro : Flat tec very mently undulating, slone 0-2%
Land use . Clearacd for tree trials
Rockiness/stoninz2ss : Fairly stony

Flooding : Occasional

Internal crainage « Well drained

Profile cescripticn

Ap n-10cm Very dark crey (1R 3N moist); clavi stronG,

macium ans coarse annular I:Jocky structure;
s1ichtly harc wnan Ary, firm when meist, sticky
and plastic when wet; many fin2 anc, mediun peres;
very few fin2 and very fine ronts; o 8.4;
di ffuse, srooth transi tion to!

(samlc no. 176/1-43)

Bu 10-60cm Very dark brown (10YR 2/2 mist)s fay mecium anc
: cnarse, faint dark brown mettles (107R 3/3); clzyi
strene, mecium angular hlncky structures hare

yhen cry, firm when mist, sticky anc nlastic
when viot; few fine and medium nrTes, fow faint
calcium carbonate concretions, high reaction
to HC1, i 8.53 clear smooth transitien tos
s (samle no. 105/ 1-4%)

3ck  60-120cm+ Very dark brown (10YR 2/2 mist); few medium
faint cark brown mottles (17YF 3/3); clay; stronfg
mecium anqular hincky structures hard whan Crys
£irm when moist, sticky an¢ plstic when wet; fow
fina nores, few faint calcium carbonata

concreticns, © Gy
(samle no. 1ng/1-4c)




e R 1;3“ vt ok -'.ial \.:“"f ';"'\'.';.-"- ‘ 5 I,.'_._-" .';?.‘.
110,68 (RLACK SOIL] "'WEz;ia"s"ﬂm’rc:--“——-ﬁNMﬁfA‘ el
- 27 - ' ;
LABORATORY DATA OF PROPILE DESCRIPTION No. 4

{bLACK SOIL) ‘ i
Observation no: 1(8/1-4  tappiag aaic. Lolvid soit classification: vertic CAMgIS0 ‘

‘Leboratory no. /B4 202 | pan | 294 _ |
Hezizon Ap Bu Bk .
Depth (e) 0-10 | 10-60 | 60-120 |
pA-F 011 e v/v) 8.4 8.5 8.4 el
pH~XCL . 7,0 6.8 6.9 et
EC(ambo/cm) " 1.00 | 2.50 | 2.50 -
~ | Caco;(%) s
Ca80, (V)
c (%) 0.63 1.12 0.54
N (%) ‘ '
C/N __.
CeClme/100g) , pH 6.2 | B9.6 108.2 | 126.2 i
fese *= P e :
Bxch.Ca(we/100g) 4.0 41.0 44.0 =
& Mg " 20.0 16.4 14.2 I
s . K ¢ i 2,10 1.38 1.30 |
I 7.8 | 10.8 | 2.5 ]
fﬂsﬂ\.n: of caticns 73.9 68.78 72 SRS, ISR
i Gase s&t. %, gl 8.2 100+ 100+ 100+ —
_ _E.T - , ~3
| ST et pu 8.2 18,67 | 257 | 26.6)
;i’“'?_;i cuze (limited pretreatment) .
-.m':;.,:.'.'el % (>2,0pm) 3
L sand & (2.00.05mm) 20 18 20 -
{siTe v (0.05-0.cozm) | 18 10 5 =
| Clay % (0.002-Owum) 66 72 74 3
E Texture class C C C ol
: Fertility aspacts , 0~ 30cm Laboratory no.293 __{_@
Caneral ' A Available nutrients 3
pi-8.0 (1:2) v/v) ‘| 8.5 | Na/me/1009) | 4,90 Mn(me/1009) | Trarp .
Exch. acidity (we/100g) K » 0.18 P (ppm) g 3
cs \ 0.8 Ca " 2.4 P~Olsen (ppm) _:
R % Ng » .
Reparka : : v
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P.0. Box T4

KIKUYU

KENYA.,
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HOLLAND.
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Queen Victoria Terrace
A.C.T. 2600

AUSTRALIA

Timmers + Leyer
P,0, Bax 17
Heemstede 2100 AA
HOLLAND

Dr. A.R.D. Taylor
University of Nairobi
Department of Botany
P.0., Box 30197

. NATROBT..

KENYA

Mr, Edmund Barrow

East Pokot Agricultural Project
PoOc M&ng&t

KENYA.
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AIX

The aim of the trial is to compare survival and growth of 21 different
species under 4 irrigation regimes at $his arid site in Isiolo district.
This is one of a range of species trials established at different sites within
Embu, Meru and Isiolo distriots with the overall objectives of identifying
suitable tree species for rural afforestation in these areas.

LOCATION,

The trial is located on 1,8 hectares of land administered by Isiolo County
Cowncil at Merti, Mgrti Division, Isiolo Distriot. Latitude is 1 3' North
and Langitude is 38° 40' East, This is located on Survey of Kenya 1:250,000 scale :
sheet NA-37-10, map reference IM 6316, Figure 1 shows the siteilocatiom in
relation to major towns and roads,

, The site is adjacent and to the West of the Catholic Mission fruit and
vegetable plot which is appromimately lim to the south-west of the Merti settlement,
(see Figi2)e : . :

SITE DESCRIPTION.

The site is yertually flat old flood plain of the Ewaso Ngiro river, The
goils are classified by the Kenya Soil Survey in the Exploratory Soil Hap of
Kenya as " imperfeotly drained, very deep, dark grey, very firm, slightly

- oaloareous, oracking olay, with a slightly to moderate saline and sodic deeper

subsoil ( vertic GLEYSOLS, saline-sodio phase)", A chemical analysis of the
soil is given in Appendix 1, The altitude is approximately 960 metres above

sea level,

The only persnial vegetation on the site consisted of soattered trees of *

-Lomig tortilis and bushes of Salvadora persioca. The rest of the ground was -
bare except after heavy rain when shortplived grasses and herbs appeared.
CLIMATE: : R A

' The olimate is hot and dry, MNean annual rainfall is probably less than
200mn. and is extremely unrelisble, During 1983 and the first half of 1984

" no rain fell, It is impossible to grow oIops without irrigation, and the

livelihood of the native Boran people is based on nomadic pastoralisme The

gite falls within Agroolimatic zone VII = Ie

SITE PREPARATICN,

the site and the stumps removed.
ted around the site, Small depressions
each planting site according to

Trees and shrubs were cleared from
A seven strand barbed wire fenoce was ered
were dug to accommodate irrigation water at
the trial design,

TRIAL DESIQGN,

The trial was Raid out in 4 blooks aligned parallel to the northern side

' . thin each blook, 16-~tree ipplots ( 4 x 4 ) of each species were
e ’u.t 2,5 mx 2,51 spacing. The design is shown

‘allocated at random and plante
in Figure 3, :

TRIAL HISTORY.

The trial od on the following dates, Blook I - 28/8/85, Block Y1~

10/ 9/85: Block Iwﬁ-p]i;%/as and Blook IV~ 2/10/85. From planting till 29/12/85,
the trees were all watered weekly, From 30/12/85 ti11 2/3/86 watering was dane

3/% the trial received the following irrigationi-

according to Table I. From
Block I - weekly, Block II ~ every 4 weeks, Block III - every 12 weeks, and
Block IV =~ no irrigation, At each irrigation, each tree received J water oans

full of water ( 30 litres ). The water was Kindly supplied by the Mission from
their borehole.
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FlGurE 3 AEATL _IRRILATED SPECIFS TRIAL
TRi4L _ _DESIGN

VILLAGE ;
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SPECIES:

The following species were raised specifically for the trial at the adjacent
Nission vegetable farm, by direct sowing into 10 cm x 15 om ( layflat) black
polythene tubes, A code of three colours was painted on each tube to enable
easy identifioation of each species,

CODE SPECIES PROVENENCE SEED SUPPLIER  NO. ED,
BBG Acacia albida Baringo (]780-005) 2 1
PWB Albizzia lebbek 4 64
WBP Atriplex nummularias 5 32
WPG Cassia siamea Ishiara : 64
WRG Casuarina cristata Eidsvold (BN 13132) 3 32
GBR Eucalyptus oamaldulensis Petford (BN14338) 3 32
YPP Ewsalyptus hybrid Comp 119, Choma 6 64
BOO Eusalyptus microtheca Quilpio fm 12819) 3 64
Y'Y Eucalyptus scoidentalis Kataning (BN 9902 ) 3 16
GBY Eucalyptus tereticornis Townsville (BN 13447) 3 64
~ YBB Eucalyptus urophylla Mt, Mundin (BN 12895 ) 3 16
P OYP Leucaena leucocghala Ena 1 64
CYG Leusaena leucocephala K8 7 64
PWP Melia azedarach Embu 1 48
GWB Prosopis chilensis '’ Rhama 8 64
GOY Prosopis juliflora 5 64
POB Tamarindus indica Mutonga 1 64
¥# Terminalia spinosa Bogoria 9 48

Full addresses of the seed suppliers are given in Appendix 2.

mhe following species were collected from stook already growing at other

nursefies,

SOnE SPECIES PROVENANCE NURSERY NO. PLANTED,
ACR  Aorocarpus fraxinifolius  Embu Embu gg

WaW Cassia sturtii Marimanti 2%

POP Populus ficifolia Malka Daka Malka Daka

RESULTS 3

The trial was assessed at the end of December 1985. This was at the end of

initial establishment phase under weekly irrigation and before the sepmtont

blooks went on to separate, irrigation regimes, A summary Ofr:lhi' :-::::?uto
+ is given in Table 2, The species are ranked according to ove bi 8 5 °

It was noted at &he assessment that many of the seedlings had been damage

by browsing by hares and dikdike

DISCUSSION. i
The trial is not yet old enough %o ':oh.:ble to d.r:; o::gy b;ﬁ:::";y ;i;;
ol ey ; lebbek, Cessia sturtii,

Albizzia
and dikdik., This is particularly the case with -!'——L_"'Tﬁsion is that ropulus

Leuosena leucocephala, and Tamarindus indica, One early oono She
cifolia | & native poplar growing on The banks of the Ewaso Ngiro River )
does not seem to be suitable for plantation forestxye

The harshness of the climate in the area makes any plantation forestry

tantial water harvesting
virtually impossible without irrigation or Vvery subs
’tmﬁtugsa p‘l‘herc is also no great need for plantations,at present. The low

human and livestock populations and the homadio lifestyle of thetBommhgve
assured that overgrazing and overexploitation o? the bush h?:;dn:.h oocttle;” -
The only places where plantations might be required are aro the se o7
such as Garba Tulla and Merti and at the small agrioultural irrigation 8 e
along the Ewaso Ngiro River, such as Malka Daka and Qarfossa. At these places,

local demand for fuslwood and poles may thaeaten the bush. ‘

¥




Table 2, MERTI IRRIGATED SPECIES TRIAL.

Planted: August = October 1985

Assesseds December 1985,

CODE SPECIES

GWB frosopis chilensis
aay Prosopis juliflora
WIG Cassia siamea

~ WBP Atriplex nummularia

WW Terminalia spinosa

aYP Leucaena leucocephala
BBG Acacia albida

PP Melia azedarach

cYa Leucaena leucocephala
0BB Eucalyptus microtheca
PaB Tamarindus indica

GBR Eucalyptus camaldulensis
PWB Albizzia lebbek

WRG Casuarina cristata

GBY Euocalyptus tereticornis
YPP Eucalyptus hybrid

WOW Cassia sturtii

ACR Acrocarpus fraxinifolius
YBB Eucalyptus urophylla
Y Eucalyptus sccidentalis
POP Populus ficifolia

PROVENANCE E SURVIVAL

. 100
100

100

100

100

Ena 100
j 100
98

k8 98
91

95

91

89

81

80

1

5

-66

63

50

6

AV, HT,

103 cm
86 om
68 cm
62 cm
50 cm
46 cm
45 cm
52 em
48 cm
85 cm
37 e

112 cm
14 cm
32 cm
82 cm
75 em
54 cm
57 ¢m
55 om
92 cm
12 cm
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Also there may be a demand for fodder, particularly for feeding milky animals ’
vhich have to be kept near the settlment.

As water supplies, inoluding the Ewaso Ngiro River itself, are unreliable
any planted trees would have to be able to tolerate periods without irrigation.
However, as irrigation is expensive the trees would also have to be able to
achieve high productivity. Establishment may be reduced by direct sowing of
seeds at the planting spot, It had been hoped to earry out such a direct sowing
trial but problems with the borehole pump prevented its implementation.

Species planned for the direot sowing trial werei-
Acacia mellifora, Acacia nilotica, Acacia senegal, Acacia victorias, Azedarschta
indica, Balanites aegyptiaca, Teucsena leucocephalg,Parkinsonia aculeata,

— ’#ﬂ'—-

Prosopis ohilensis, Prosopis juliflora, and Tamarindus indiocae
REFERENCE1

Kenya Soil Survey, 1980, Exploratory Soil Map and Agroclimatic Zone ¥ap
of Kenya.
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SOIL TEST REPORT

INwaRD Rer.: Letter of 17/9/84 NATIONAL AGRICULTURAL LABORATORS
' DEPARTMENT OF AGRICULTURE,

Ow REr:  SOIL/2/5/VII1/331 P.O. Box 14733,

' NAIROBL
DATE SAMPLE RECEIVED: 28/9/84 :
L & s 3 £
DaTE SaMPLE RePoRTED: 29/1/85 FroM (PLAcE):..: Merti = ﬂzaﬁ?ﬂ
SAMPLE/S SENT By:..Mrs S.C. White o astern Provinge |
Soil & Water Concervation Engineer
RO Box 4, RMBYL s
Field Designation .. 4
Lab. No: ../84.. | 7282
Dept s oy < -
—
Colour
_ Chemical Test Results
PH 1.6 =
Na m. e. % e (2'55) ; | ¢
K m. €. % g 1-5'5
Cam.e 9 .« | 25,0
Mgme ¢ | 7.4
Mn m. e, % o 0.61 =
P. P pm. 20 250
N% N e i 0.12 :
C 0.70 B
Hp m. e 9 -
EC mmhos/cm (2.5) -
% P-Olsen ppm 23 (Toxicities Bracketed) Deficiencies Underlined
m“l\b. :

Electrical conductivity (Ec), sodium,caloium a.nti magnestum levels are very hilh”.
this soil of moderately alkalinee soil reaction (the soil may be sodic/laline)

Available phosphorus and potassium contents are satisfactory while total nitrogt
organic carbon are in short supply.

Reduce the amounts of excess soluble salts by leachin g the 80il with non-salint
irrigation water, P

Leaching with be hastened through the application of manure/compost and throﬂd"
improvement of both surface and internal drainage of the soil. An acidifying type of
nitrogen fertilizer, e.g., sulphate of ammonia, is recomméd e.of .

M. Chega
- Soil Chemist
for: DIRECTOR.

o | i‘
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Local Collection

The Seedman

Forest Research Department

Kenya Agrioultural Research Intitute
P.0. Box 74’

KIKUYU

KENYA.

CeS.I.R.00

Division of Forest Research
P.0, Box m

Queen Victoria Terrace
A.C.T. 2600

AUSTRALIA,

Timmers + Leyer
P.0. Box 17
Heemstede 2100 AA
HOLLAND.

Setrepa Ltdo’
®.0. Fox 203
Bussum 1400 AE
EOLLAND,

Chief Forest Research Officer
P.0. Box 22099

Kitwe

ZAMBIA.

Mr, Edmmnd Barrow

East Pokot Agricultural Project
P.0. ng&t

KENYA

Mr. Wayne Teel

Mennonite Central Committee
P.0. Box 14894

NAIRCBI

KENYA.,

Dro A.R.D. Taylor
University of Nairobi
Department of Botany
P.0. Box 30197
NAIROBI.

KENYA.
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The aim of the trial is to compare survival and growth of 23 different
species/provenances at this moderate » rainfall site in Embu district.

This is one of a range of species trials established at different sites.

within Embu, Meru and Isiolo Distriots with the overall objective of identifying
suitable tree species for rural afforestation in those areas.

LOCATION.
The trial is located on 1.5 heotares of land within the Maranga Hill Forest
Reserve, K South Location, Sunyenjes Pivision, Embu Districte

Latitude is O 30" South and Longtite is 37 34' East, This is located
on Surevy of Kenya $150 000 scale sheet 122/3, map reference CK415451.
The accompanying sketch map(Fige 1 ) shows the site's location in relation
to major towns and roads.

The site is approximately 500 metres West of the trigonometric station
( No, 122 ST II) on the summit of Maranga hill.

SITE DESCRIFPTION,

The site is on the north facing gide of a ridge rumning west trom the summit
of Maranga hille The glope is gentle near the crest of the ridge but
becomes very steep lower down.

The soils are deep, well drained dark reddish brown goils derived from
voloanic rocks, They are fertile and often referred to as'ooffee soils'e
The altitude is 1420m.

The natural forest on the site had been cleared in the past and before l....v
being planted with the trial the site was covered with shrub regrowth dominated
by Lantana sppe. The original natural forest is likely to have a poladed mclse
tree species such as Albizzia gummifera, Cordia abyssinios, Croton me
Combretum spp. and Markbamie bildebrandtii. The main orops grown on farmé
hear ihe forest reserve are maize, beans, and coffee. The foreat reserve

is currently being re-afforested using mainly Bucalyptus sAligna.
CLIMATE

There are no rainfall records for Maranga. The average annual rainfall

is probably between 900 and 1000nm, Most of the rain falls in two seasonse
March, April, May and October, November, December but quantity and duration
of rainfall vary greatly from season to season. The site falls within -

Agroclimatio zone III =30

SITE PREPARATION

i is. being used
The site was prepared using the same 'taungys ! gystem &8
for the general reafforestation of the reserve, Under this syste?dlocsl
farmers are allocated plots of land within the area to be afforested.
The farmers then clear and burn the bush, cultivate the soil and plant an
agricultural orop ( in this ocase maimly beans). The tree saodlinsat:z:
planted within the orop and the farmers tend the trees at the sp.m; :
as they tend their cropse. .The farmers usually 0ocupy their plot for two
seasons ( one year ) before the trees. become two large to permit farming

between.

TRAIL DESIGN

\

i . the slope.
The trial was laid out in five Te 1icate blooks altgmd'wrou

Within eaoh blook, 16 tree plots 4 x 4 ) of each species are nl].ooa.‘te(;
at random and planted at 2-5 m by 2-5m spacinge. ( Errors at the time ©
planting resulted in 6 plots having only 12 trees )o The design is shown
in Figure 2.
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TRIAL HISTORY

The trial was planted between 27th April and 3rd May 1984, The rains that

gseason were more than

This

has been about average
soon after planting by being

tree
been

one month late in starting and were low in quantity.
resulted in higher initial mortalities than expected.
and growth rates normal.
uprooted by baboons.
weeded as reguired.

Since then rainfall
A few seedlings were killed
Since being abandoned

This weeding has been

by completely cleaning the soil to about O.5metre redius around each

and by slashing weed growth in between.

measured twice per year.

SPECILS

ghe following species were
nursery by direot sowing into
A code for three colours was paint

of each species,

CODE

GPR
aPY
BFB
PPR

BRP
BYR
BRW
WWP
ayr

In sddition the following

SPECIES

Acacia aulacocarpa
Acacia aurioculiformis
Acacia mollissima
Aorocarpus fraxinifolius
Albizzia faloataria
Cassia siamea
Casuarina ounninghamiana
Casuarina equisetifolia
Casuarina torulosa
Cordia abyssinica
Euwcalyptus globulus
Euoalyptuﬂ hybrid
walyptus maculata
Eucalyptus panioulata
Eucalyptus saligna
Omelina arborea
Jeusaena leucoocephala

at various nurseries.

COIE

TR

SPECIES

Cassia spectabilis
Croton megalocarpus
Cupressus lusitantca
Eucalyptus saligna
Grevillea robusta
Acacia cyanophylla

RESULTS

Summaries o

1985

rate.

DISCUSSION

The survival rates have
during the Apri

in September 1984.
establishment of the

used for the plantation
is goode

£ the results of the as
are given in tables 1 -and 26

1/May 1984 planting geasono

during the firet six months after planting, before the

The umusuml nature of the oonditions 18 shown by the poor

Ew tus sali .

progranpe on Marangs bil

The height of each tree has

raised speocifioally for the trial at Kathera
100m x 150m ( layflat ) black polythene tubes.
od on each tube to enable easy identification

The addresses of the seed suppliers are given in Appendix I.

PROVENANCE SEED SUFPLIERNO. PLANTED
Buokley ( BN 13865) 2 16
Sp (-] (BN 13561) 2 80
Bldoret ( 201-003) 3 64
Embu . 80

3 16

Ishiara 1 80
T4 16

4 80

Nuguga 3 16
Embu 1 12
Meru 1 80
Comp 119, Choma 5 g0
Nyeri 3 go
Nyeri 3 16
Corsuslo (BN 13262) 2 80
Gede P 16
BAT Bna 1 80

species were oolleoted ¢rom sbook already growing

PROVENANCE | WURSERY i, 1O. PLAED.
Baobu Embu 64
Ruryen jes Runyen jes 64
Runyen jes Runyen jes 64
Runyen jes Runyen jes 80
Runyen jes Runyenjes 80
Kathera 16

sessnents oarried out in September 1984 and Seple
The species are ranked according to survival

been strongly influenced by the failure of the rains

Nearly all the mortality occurred
rains returned 1o norwal

This is the main 8pecich

1 and in most seasons ustabliuhmnt
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MARANGA . PRCINS TRIAL. WUPLE L
PLATED 27/4/84 = 3/5/84.
ASUISsBD 24/9/81.
cone SPECIES SURVIVAL £ AV, "I
A Cassia spectabilis 92 16cu.
QYP Leucaena leucocephala - Ena 88 13cim,
YPP Lucalyptus hybrid 84 4Ccme
BYR  Bucalyptus paniculata 84 35cm,
‘WPG  Cassia siamea 83 15cm.,
BPB Acacia mollissina 80 39erme
E Grevillea robusta : 78 15¢cme
Wiy Casuarina cunninghamiana T2 40cm,
GPY Acacia auriculiformis TL ; 32cm,
BRP Eucalyptus maculata 70 24cm,
BRW Bucalyptus saligna - CONSUELO 69 26cm.
F Acacia cyanophylla 69 25¢cm,
B Croton Wegalocarpus 66 s
WYR Casuarina toiwlosa 57 38cm,
YB Casuarina equisetifolia 56 3Cem,
GPR Acacia aulacocorpa 55 36cue L
PPR Acrocarpus fraxinifolius 54 1ieme
BRY  Eucalyptus globulus 49 Y33, '
D Lucalyptus saligna - RUNYENJLES 40 ; 39cim.
PRG Cordia abyssinica 39 13cm,
WP Gmelina arborea 25 16cm.
c Cuppressus lusitanica 11 28cm,
WPY Albizzia falcatoria 6 Tem,
!




MARANGA _ SPECIES _ TRIAL 1ABLE

Planteds Aprirl / May 1984 Assessed:s September 1985

CODE SPECIES. AV.HT.(cm SURVIVAL
ayp Leucaena leucogephala~ina 261 88
A Cassia spectabilis 307 83
WPG Cassia esiamea 193 80
YPP Bucalyptus hybrid 374 80
BYR Bwalyptus panculata 310 - 18
BFB Acacie mollissina 582 13
GPFY Acaoia a‘.uriculifomia 262 70
B Croton megalooarpus 147 66
BEP Eucalyptus maculata 316 65
E Grevillea rwbusta 167 65
BRW Fuoalyptus saligna-CONSUELO 348 | 58
WYY Casuarina cunnikghamiand 240 58
F Acaocia cyanophylla 379 - 56
WYB Casuarina equisetifolia 202 45
_ QPR Acacia aulacecarpa 260 43
PRO Cordia abysinica 235 42
WYR Casuarina tarulosa 269 41
FPR Acroocarpus fraﬁnifolius 209 . a1
BRY Eucalyptus globulés 296 35
b Bucalyptus saligna RUNYENJES 360 35
Cupressus fusitanioa 119 6
WWP Ginelina arberea 147 6

WFY Albizzia faliataria




Jost of the regular planting also gailed in the April 1984 season. fhe drought
conditions obviously favoured the more drought resistant species such a8

Leucaena leisooephals, Cassia spectabilis, Caseia siamea and Eucalyptus hybrid
The trial is therefore not & good indicator of establishment rates that might i’
be achieved under normal conditions at this site. Most of the species in )
the trial would be expected to establish satisfactorily during moat rainy seasons,

The trial does, however, demonstrate signfivant differences in initial growth
rates between the different species. BY far the forest growing species is
Acacia mollissima ( sgne Acaoia mearnsii ) which by September 1985 ( 17 months
after planting ) had schieved ah ave height per tree of 582 cm. ( and this
during an initial 6 months of drought ). Between September 1984 and September
1985 the trees grew from 39om %o 582 ome ( ises more than 5 petres per year).
The tallest tree was 8 metres tall, For fuslwood produotion it ghould be
possible to manage. Lhiis speoies on & 3 year rotatione

Also growing well are Acacia cyanophylls, Euwoalyptus hybrid and Eucalyptus
ealigna. The Eucalypius hybrid oomes from Zambia and is reported to Le &

hybrid between %_._Mg and E, teretioornis, Most of the trees bear a strong
resemblance to . fereticornis but some individuals look very much like

L, grandis and these may not be hybrids. Not only does this hybrid show a 8
plightly higher growth rate than the loocal E, saligna but its survival rale
is much better. This probably reflects the greater drought tolerance of the
Eo fereticornis parentoe. This hybrid would perit further trial planting,
especially on sites where lower rainfall makes conditions marginal for

Eo ﬂlliEEo

Two provenances of E. saligna were included: the locally collected provenance !
from Runyenjes used in the main plantation programmej and a ' new 'provenance |
from the Consuelo' Tablelands in Queemsland, Australia., The local provenance

shows a slightly higher growth rate but the Consuelo provenance has a better
survivale This probably reflects the site conditions at Consuelo which are
reportedly drier than the main range of L. saligna. Further investigation of

this provenance would be worthwhile for sites at the dry end of E, saligna rangé.

Many of the species included in the trial are suitable for farm forestry and
one of the aims of the trial was to investigate the performance of these species
in accordance with the rural forestry objectives of the project., Leucaena
leucocephala has shown itself to be well adapted %o the area. Similarly
Cassis spectabilis is doing well and the native Coxdia abyssihica is showing
promise, The three species of Casuarina are showing satisfactory growthoe

These species could form the basis of ' on farm ' trials to test their
agroforestiry potentiale
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The aim of the trials was to test the effect on estublishment success
of raising seedlings in different sized tubes., Tho Forest Department currently
uses a standard sized tube of 8 inches circumfarence Ly G inches depth ( 4 inchc.
x 6 inches, layflat, 10cm x 15cm layflat )e If . uualier tubss could bo used
there would be considerable savings in factors such us nursery soil trinsport,
nursery space occupied, nursery tending operations and seadlings transport,
Conversevly, if larger tubes guve much higher establishment rates, posticularly
in dry sites, then it may be worth switching to them, :

METHODS.

Seedlings were raised in 6 different sizes of black polythene tubes
Tanging from 4 inches circumference x 6 inches depth, ( 2" x 6" layflat )
to 10 imbhes circumference x 12 inches depth ( 5" x 12" layflat )e Xlso

included were standard tubes of 8 inches circumfefence x 6 inches depth of
clear polythene, These were planted in the following trials,

Kibaranyeki ( Meru ) - Bucalyptus saligna
Maranga E Embu - Eucalyptus saligna

Haranga ( Lmbu ) - Orevillea robusta
Kiangombe ( Embu ; ~ Cascia siamoa

Kiangombe ( Bmbu ) = Eucalyptus camaldulensis
Gategi E Embu g - Cassia piamea

Gategi ( Embu ) - Eucalyptus camaldulensis

The trials at Kibarenyeki, Maranga (Ba saligma ) and Gutoui were laid
out according to a randomised block design with 6 replicates of 16 tiree plots
at Kibaranyeki and Marnga and 5 replicates at Categi. The other trials werc
not replicated. Lstimated mean annual rainfalls at the four sites ars
Kibaranyeki -~ 1,200mm, Maranga - 1,000mm, Kiangombe — 90Cum an: Gategi ~ 850mm,
The Kibaranyeki and Maranga trials were planted in December 1983 and the
Kiangombe and Gategi trials were planted in April 1984, 1In boih those ceasons
rainfall was below average. After reaching one year cld ( i.c. when they
oould be considered to be established ) the trials af Kibaranyeki., ilarangs
and Kiangombe were abandoned as research Plots, However the iriale et Gatogi
have been maintained in order to observe any differcnces in long term growth
patterns) A plan of the Gategi trial is shown in figure 1, 4And & rull
description of the Gategi site is given in the report on B5/3 Gategi species
Trial, .

RESULTS .

Perfentage establishment rates are glven in Table 1,

DISCUSSION.

The results indicate that although there may be a slight trend of
increased establishment rate with increased tube 8ize, tlere are not any
significant differences between different tube sigos at most of ihe siieu.
The one exception is with the smallest tube size { 4" x 6" ) at the drieut
site ( Gategi ). Here, establishment of seedlings raised in ithe uiullesi
tubes is lower than for the larger tubes, However theme is no evideucs that
establishment rates would be dramatically improved by using lurger tunes
than the standard curreatly in use ( 8" x 6" )o It chouwld be notes thut the
trialoc wore planted during the 1983/84 drought when rainfall was below avei 309
In 'normal' seasons survival rates would be expected to be higher than those
aohieved in the trials,

N\

,
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The results indicate that, at higher rainfall sites, smallcr tubes than
the standard could be used with no adverse effects on eoiablishmont swsccea.
-A emall reduction in the size of tube used can result in considerable
improvements in nursery efficiency so it has beun rucoumended that § inch
cirounference x 6 inch deep ( 3" x 6" layflat ) tubes Lo used at Lhigh rainfall
nurseries amd these are now being introduced by the project

Further observations of the Gategi trials will determine whether there
are any long term effects on growth patterns, Up to tha preseni thers arc
no significant difference in growth rates betwuen scedlings raised in
different sized tubes,

TABLLT 1 Percentaso Establishment by Tube Hizo

TUBE SIZE(CIRCUMFERENCE BY DEPTH IN INCHES

IRIAL 4x6 SIAND, 8x6 10x6 10x8 10x10 10 x 12

Kibaranyoki: “wo, * |65 172 19 83 81 88 %
saligna
Marangs: B. saliga |19 85 8 . g9 g % 7
Maranga: G, robusta 88 87 88 87 91 %o

Kiangombe: C, siamea 92 86 86 91 92 100 1CO 7'
Kiangombe: E, camaldu- .
lensis 82 90 100 100 94 95 95 "/‘- 3

Gategi: C, siameca 64 74 75 80 70 86 8y ",’;;
Gategis E, aamaldi- 2 .
lensis 25 59 61 56 65 €6 5 hl

NOTE: STAND. = Standard 8 x6 inches cloar polythenq tube.
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