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A I S T R A C T -- ..-.---"2-~ 

The performance {July 19~3 - May 19a6) of afforestation trials 
in Doco~a Tanzani~ is outlinei. The trials indicate that:-

Goo4 survival i" early pl•~tei, 12 month ol4 E. camaldulensia 
seedlings raise• in 2~cm loni polythene tu9es into which 25 grams 
of alairin, ana 39 grams NPK have 9een aided to every 21 litres of 
pottin& mixture. 

Eµcalyptus papuana ani !• microtheca are promisini species, 
this shows qn o9vious need for contiauei species trials. 

Ploughing a~d.harrowinc is so far the 9eat site preparation 
technique. Various manurin1 intensities •i• not influence surival 
ani hei&ht &rowth in !• camaliulensie. 

• Spacing trials varying 9etween 2.5 x 2.5m an• 4.t x 4.tm 
are recommendei su9ject to aite ani species requirements. 

Eucalyptus microtheca and !• tereticornis provenances are 
suitei for hills a..ni their slopes and upper peiimente whereas a further 
selection of seed sources from Northern population8 of !• camaliulensis 
'"" -~ urcea. 

Agave sisilana is recommeneec for livehedges ani a further 
search of livebedge - site interactions is proposed. 

The aaoption of such intensive manage~ent practices raise the 
expen&.iture stakes in the entire outlay. It is expecte• that su9-
seque:at harvests from cop11icing stanis. wi\\ b ..... 1:..o ..... ~;... .. ~·.:t..o,._j • 
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INT!tODUCTION 
Durinc the year enllinc in May 1986 preject ••rk was fecuse• ea: -- !ecer•inc an• analysis et aeteer•l•cical •ata 

Maintenance ani assessaent er experimental plets initiatet 
ieth ia the first ani secen9 phase ef the preject. 

MET.EO!OLOGICAL DATA 
The weather ceniitiellB e~tainin1 at Dei•ma Meteer•l•cical statien 

are summarise& in Taile 1. As the statiea is hichly cerrelate• with 
ether statiene ia the •istrict (r • e.92) it ie 9elievei that the 
weather ceniitiene fer all experi•ental sites ireaily fall in thie 

fra11ewerk. 

Taile 1. Temperature c•c), !elative humiiity (~),rainfall (aa), 
ani rainiays (iay&) fr•• July 1983 te May 1916, :O.i••a 
Met. statien, Tanzaitia. 

Hen th Temperature !elative lumiiity 
Mia, Max. Min, Max. 

a) 14,5 

July •> 14,1 ?:? .• 97.4 

c) 12. I 25.7 

a) 14.e 

Aucust 22.3 

c) 13,3 

Septemier i) 11,2 

I 

II 
III 

I 

II 

III 
I 

II 

III 
I 

II 

III 
I 

II 
III 

I 
II 

I 

II 
III 

.. 

-

-

-
-
-

I -
II 

III 
-

-
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Taltle 1 Cezat4, 

\\ 
Menth Tem!erature ltelati ve lumitiitz laia..f&ll ltai:atiays 

Mia. Max. Mi11.. Max. 

• I -
a) 16.3 31.? 24.a 95.I II 

III 
I 

Octelter It) 17.1 32.1 25.9 99.? II 
III 

I 
o) 16.2 29.4 37.9 a1.7 II 

I .. -
a) 14.1 31.9 21.5 98.I II 13.5 2 

Ill ,:z.z 2 
I 4 • .3 1 

NeTe11lter I) 11.1 33.7 42.5 91.6 II ?2.7 3 
III 

I 36.3 2 
~) 17.4 29.2 41.1 ~7.3 II 51.1 1 • III 29.3 1 

I 1.1 1 
a) 15.3 29.2 29.3 93.4 II 56.9 4 

III J~l.6 6 
I 29.7 3 

Decemier i) 19.1 26.• 41.5 91.4 II 117.3 6 
III 1z.2 3 

I &6.3 4 
c) 17 • .5 2aot 45.? ~8.4 II 57.3 3 

III 51.2 ~ 
I 26.9 4 

a) 17.3 2?.3 41.9 99.3 II 114.9 5 
III ~z.2 5 

I 1.9 2 
January It) 19.• 31.2 46.6 94.1 II 34.6 1 

III 1G2·2 5 
I 151.5 1 • c) 18.• 21.1 560? 11.2 II 141.3 6 

III 
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Ta9le 1 Centi. 

Men th Te•!erature ~elative lumiiitz Jlaiatall !ai.Jliays 
Min. Max. Min. Max. 

\\ I 71.? I+ 
' 

a) 17.6 21.5 52.3 9'+. 2 II 26.9 6 • III 5.3 2 

I 13.7 I 
Fe9ruary •> 17.1 24.5 61.2 !7.3 II 91+.6 7 

III 51.6 3 
I 91.• A+ 

c) 16/6 31.4 43.4 79.1 II 112.1 6 

I 
•) 14.4 31.3 4ID1 91.7 II 44.7 ~ 

III 1.2 3 
I 111.1 3 

March lt) 11.3 29.9 55.1 97.6 II 

III ~.· 5 
I 13?.I 5 

c) 1513 36.? '+I. I 56.1 II 152.5 5 
III 27.2 2 

• I 
a) 17.1 2~.3 25.5 94.7 II 119.3 4 

III 2.1 3 
I 33.1 3 

APlUL •) 17.9 28.5 23.• 81.~ II 36.• 3 
III 

I 39.3 3 
c) 1?.5 31.1 43.4 93.7 II 6.5 1 

III 1~.1 2 
I 

II 
II 

I 

May N•t aYaila•le II 

I 

II -.L. III -
(a) 711.1 55 

'i'etal C•) 131.2 56 

'~l 117111 42 
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(a) July 1983 - May 19&4 (\) July 1914 - May 1985 
(c) July 1915 - May 1986. 

• Taale 1 shews that the 1935/86 rainy seasen was wetter thaa the 

previeus twe seasens. iewever, m•st ef the rain 27 per cent was 
received in March which is clese te the ena ef the seasens. Furthermere, 
the Taale shews there is ae menth that clearly emeries as the rainiest. 
This is in centract, with earlier analysis aase• en leng term rainfall 

• 

• 

e.i.. g.!,. ·, 

9ata (Nshu9e11uki,._ 1978) that sucgest Decem9er/"anuary as the rainiest 
11enths. Bewever, reference te the larce stanaara aeviatiens feuni, 
it is net unexpectea t• fini that rainfall aata •asea en a ahert periea 
aiscer•allt •ith the afere11entiene• analysis. 

3.e MAINTENANCE AND ASSESSMENT OF EXPERIMENTAL PLOTS 

3.1. Active Phase l aJaa Phase II experiaents were teaiea aaa assessei. 
The fellewinc paces eutline the present statua ef the experiments. 

3.1. Phase I experimeuts 

3.1.1. Nursery ani rlallt 1r•aucti1n ex1eriments 
There is ene, semi-active experiment in this Catecery. The 

experiment is lecatei at Nkurucane. Survival centinue4 iecreasin1 

(Ta9le 2). 
fer phase I. 
(P.36), 

The experiment can net 9e analyse• as in the final repert 
!ewever, earlier finaings 9y Nshuaemuki an« Maphele (1984) 

Ta9le 2. Mean eurvival ana lei&ht p-ewth fer tbe 3.3(a) an« 4.3 (9) 
year ela I• caaalaulensis steck size (ace) lecth ef pelythene 
tu9e ana time ef plantin, experiment at Nkurucan• D•a•mo 
Tanzaniao 

Time ef Ace ef Len1th •! Ne. e! Be11ainin1 Plets 
plan tins n.antinc Pelythene uiei Survival Mean leicht 
(Ne. ef ere ea steck tu9e (cm) Plete • (~) (•) 
Plets) (menths) (a) <•> (a) <•) ~·~ 0•2 

4 11 3 4 1 I •.13 •.•1 
i!• 2 .2 4 21 •.4• •.7• 

Early Plan tine 11 3 3 1 1 •.13 •.29 
(?) 2• 1 3 11+ ,22 •.45 •-5~ 

1• I 3 23 33 •.67 •.75 
12 21 • 1 27 41 •.81 1.11 

I+ 11 2 3 11 32 •.31 •.61 
2• • 2 27 48 '·Z.2 1.~2 

Mia Pl8.11. tine 1• 1 2 21 51 •.4? 1.91 
(9) 2• 1 ~ 15 56 •.52 1.91 
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Taltle 2 Cea ti. 

Ti•e ef Ace et Lea1th ef Ne. et llemaininl Pl•ts 

111u t i•c :Plan tiac Pelythe.ne irieti survival Mean Ieicht 
Stock tu9e(c•) Plets• c,;> (a) 

(Ne.et creu (men the) 4a) <•) (a) (9) (a) <•> 
Plets) 

4 11 2 3 • 21 1.32 1.71 

ZI ~ ~ 1~ 1~ 1.16 1.21 
Late Plan tine 11 2 3 g 21 .. ,. 1.2• 

(?) I ~· ' ~ 2 48 •.12 •.&• 
11 2 3 12 2• 1.31 •••• 

12 2• 1 2 1! 31 1.39 •.?• 
• out ef a tetal ef feur (in feur 'lllecka) 

fer all seasens an• tiifferent aces ef ,1antinc steck, seeilin~s raisei in 
2• cm l•nc tu9es hati sicnificantly 8.Jlti censistently 9etter heicht cre•th 
than the enes raise& in 11 c• l•nc tu9es. The questien which e•erces 
ie, •Dees the latest tiata availalle still suppert previeus fintiincs? It 
is net pessille te use mean height tiata fer it is 9aseti en varyinc plet 
num9ers. The safecuar& seems te le effereti ly usinc the numller •f creen 
plets cerrespentiinc te a civen treatment cemltinatie.n (Taltle 3). The Tallle 
shews that the numler ef rreen plets increase as a,e ef the plantinc stefk, 
an& lencth ef p•lythene tule increase. The influence ef the plantinc 
seasena en the numler ef ~een plets is net clear cut. Bewever, the neeti 
ef raisin' the steck in 21 cm l•nr is cansistently emphasizeti ly the fact 
that few sreen, many &rie9 plets were plantec with see4lings raiseti in 

1•c• lenc tu9es. 

Ta9le 3. Num9er ef creen plets in a 4.3 year elti !• camaltiulensis facterial 
eXJteriment ef the interactien ltetween steck size (ace), Time ef 

plantinc, anti lencth •f pelythene tule at Nkurucan•, Decema, 
Tanzania; as influence• Tty the incicatec facters. 

Ace Sea••n Len;th 
4 11 en t hs ( C ) 

l111enth8 (C) 

12meths (C) 

' 
' 
' 

' 
' 
' 

E.P.(C) 

M.P.(C) 

L.P.(C) 

' 
' 
' 
v 

' 
' 

Numler •f Plets a.nc Distriautien 
Greeen Tetal ;reen Drie• Tetal Dr1 

(a)1•C• 
t(9) 21c• 
. ca) 

<•> 
(a) 
(1t ~ (a 
c-..) 
(a) 
<•) 
(a} 
<•) 

2 
4 
4 
3 
3 
? 
2 
5 
4 
5 

6 

? 

11 

7 

9 

7 

11 
I 
I 
9 
9 
5 

11 

• ? 
9 
6 

11 

17 

14 

17 

15 

15 
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Factors Num9er of 11lots aa• Distri9ution. 
A1e Seaaoa Len 1th Gree• Total Gree Drie• Total Dri 

' 'f 11 ca(C) EoP• 2 11 
~ M .P. 4 9 a 2? 

I .• t~ 3 .__ _______ - ---- ._.2..~-----------~ 

' y ae •• ~e~ E.P. 5 7 

' y 21 ca(C) H.P ~ 
14 7 22 

L.P. I 
Notes: c •enotes kee11in' the factor collstant 

v •enotee varyinc the factor 
E.P. Early plan tiia1 
M.P Mi• plan tine 
L.P Late plan tins. 

•aeei on atece•ent finiin&s aai a num9er of hints from Ta9le 3, it 
seems reaeoua9le to recommeni that early plantins of 12 month oli stock 
raisei in 2lc• loni polythene tu9es as a staniari nursery a.Ila plantia, 
out practice uncer Doco•a concitions. 

Site pre1aration experiments 
3.1.2 0 1 S1ecies elimination trials 

Assessments for species elimination trials i-18.lltei in 1981 are 

• sumfarisec in Tail• 4. It can 9e seen that .~cacia nilotica seems 

Taale 4 Perforaaace of 4.6 (a), 5.2 (9), anc6.2 (c) year oli tree species 
at the iaiicatec sites in Doioma District, Tanzania. ..... Experimental Site 

Species Assessment Chi11•a1a Mle9e Nkuru18.l10 
&ates s I s I s I 

(%) (11) {%) (11) (%) (a) 
(a) Ju.ae 1984 32 1.91 66 1.61 

Acacia nilotica (i) May 19!5 31 1.2• 65 1.81 
(c) May 1986 Driei 41 1.2• 
(a) 11 1.5• 

Acacia tortili• (i) Driei 
(a) ae 2.51 
(i) 84 3.11 
( c} 84 3.6• 

Eucalyptus papuana 

(a) 69 1. ,.. 27 1.1• 25 1. 71 
(i.) 51 1.57 Dried 2i 2.2• 
(c) 41 1.51 - Driei 

L1ucae1a lcucose1hal1 I 
(Iawaiian Gia.at) 

_,;,.;....----------------------------------------~-----------(a) 92 2.31 9 1.9 ~3 2.41 
(i) 65 2.81 Drie• 23 1.82 
(c) 41 1.71 Driei 
(a) 67 1.61 41 1.41 25 1.51 
(9) 45 1.14 Driei 23 1.62 

za c 45 2.71 Driei 
a 27 1.2• 2 1. 1 2 1.11 

Pitbecole9iu• iulce <•> Driei Drieli Drieti 
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Notes: S - Survival 

to •e euitei for the clay sites as aanifestea •1 NkurucaAo. 
The performruice of Eucalyptus papuaaa at Mleae ie of conaiiera9le 

• 
' 

S_pecies 

.acia ueura 

i· al\iaa 

• nivesce:a.s -
A. !enliula -
A· tortilis 

ll!!calzptus 
ca:mal iulensis 

l• •icrotheca 

'Oi;:::o_. 4 • uterest aa the treee11.1ooi Yicour. However, _,euliliea iryl.DC of 
otherwise viroroua trees have 9eea experiencea et Mleie several 
tiaea. Cautioa, in the form of further oiservatioa• has to ie 
exercise•. Vieweli in relative terms, the perfor•ance of 
Leucaeaa leucocephala continues to iniicate its relatioaship 
with soil texture. The preliomina.nce of the eani fraction at 
Chimwa1a seems to favour the crowth of the species. Nevertheless, 
as the apecies seeas profusely after two years, its potential 
role ia la.ma reelamation~coasiaeraile. 

The performance of the tree species planteli in 1981 is summariseli 
in Taile 5. lith Exception of Eucalyptus microtheca &llli 
E. camalliulensis triala at Nkarucano, the other tree species triei, -either arie« or perfornei liismally. 

Taale 5. Performance of 3.6 (a), 4.3 (9) Ii.Ai 5.3 {c) year ol& 
tree species at the iniicate• sites in Do«o•a District, 
Taazania, 

Ex!eri11ua. tal Site 
Assessaeat Chi11111a1a _ t!l e9e Nkurusuo 

tiates s I s I s I 
($) <•> (~) (m) (%) (•) 

(a) June 1934 21 1.11 45 1.31 Drie& 
(9) May 1935 9 2.6• 
~ sl Ma~ 1286 -~ 216• z2 216•• 
(a) Driea Driei Drie4i 

(a) - Driea 

(a) Driei 
{a) Drieli 17 1.32 Driei 
<•> 1? 1.98 

_$ c~ 17 2.8• 

(a) Drie• 18 1. 7g 95 1.31 
(9) 17 2.41 8? 1.68 
(c) 9 2.61 32 2.31 
(a) Driei 21 3.12 72 1.31 
<•> 21 4.16 67 1.94 
~c~ 11 ~-2• 6? 2.3• 
(a) Driei 29 2.19 

A• 1aaiculata C•> 29 2.79 
21 3.61 Cc) 

.Notes: • •eatinc U.P ua•ertak••• 
S - Survival, II - Mean leicht. 
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3.1.2.2. Site Preparation 
Decreases in SurviYal Contiauei. Nevertheless; previous iaiicatioas 

that plou1hin1, an• plou1hinc ani barrowinc aa the moat superior site 
preparation tech.11.iques remain valii {Ta9le 6) • 

• ~atle 6. Performance of 5.3 year 019 !• caaaliuleusie plantincis 
unier 9ifferent site prepaj:ation aethois at three sites 

Lalli. Preparation 
methoi 

Muual 

Kii&i•c 
Suilsoilinc 

in Doioma District, Tanzania. 

Cb 

• • 
9 

.NUl'lier of Pl_o~s 
Green Driei 

Nk Ch Ml 

• 9 9 

• 9 6 

• • a 

Nk Ch 

9 -
9 
9 34 

!e11ainin1 
s {~) 

Ml Nk Cb 

26 
56 - 3.7 • 

Plots 
I (a) 

Ml 

2.72 

3.?• 

Nk 

.'lfu1hia1 a 
llpu1hing & larrowiac I 

Ml 

• 
3 
1 
! 
a 

2 1 , ? 3• 43 42 3.11 3.91 1.35 

Notes; Ch - Chimwa1a 
Ml - Mleie, Nk 

7 1 

- Nkurugano 
S - Survival; ! - Mean Beicht. 

1 2 43 53 'Zl 3.11 3.11 

3.1.2.3 Termite Control 
ANOYA for the split plot experi•ent show that there is a 

sipiificaat iifference in survival resultias from the quantities of 
• Alaarin appliei. The analysis iii not cover the iata for heicht 

~owtb as the main oijective of the experimeat was to investicate 
the effect of Alairin application in the control of termites a:a9 
this is iirectly linkea to tree survival. 

• 

Taale ?. Complete ANOVA taale for a 3.3 year oli 
Termite Control (in !• ca~aliulensis) ex1eriment at Mleile, 
Doioma District, Tanzania. 

Source 

- llocke 
- Insectici9e applicatio~ 

in the nursery 
- Error Major Plot 4 
- Ala&ria levels 
- Iasecticiie X Alaarin 

levels 

- Suaplot error 

Total 

if 

1 

4 
4 

4 

SS 

16.32 
2g1e.18 
2521.63 

32 8684.64 

49 21119.71 

MS 

16.!2 
794.52 
631.42 

F 

1.1239 n.s 

1 ... 

A comparisoa of treatment means (Sneaecor an& Cochran 1967, P.373) 
ie preeentei as Tatle !. The optimum level of application seems to 
ae aetween 11 an4 31 crams - possitly 25 crams. 
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Ta9le I. Coaparieoa of treatment •eaas of survival iata~ for the 
3.3 year ol• !• ca11a1aulensis termite coDtrol experi•ent 
at Mle9e, Doioma District, Tanzania. 

alanarin ~ : .:!:. 16.79 Means 
apitlication 

A11ount appliea (1) 

• 1• 2t 31 4• 
Appliea 46.4 45.3 47.2 52.I 48.1 41.• '[Ea 
Not an•1 iillli ·v-• 38.2 62.4 63.2 51.2 49.2 

Total 73.4 84.• 119.6 115.2 99.1 
Mealll 39.2 42.1 54.8 57.2 49.• 

{°Qfti\t • +4.66 -
Manurinc 

ABOVA tests ao not reveal any si&nificant survival am.• 
rrowth 9ifferenies 9etween the manurinc re~mes usea. However, 
manurinr seems to have sta9lizei survival at all sites. 

Ta9le 9. Performance or!• camalculenais unier iifferent 11anurin1 
reri•es at 3.6 (a), 4.3 (9), anc 5.3 (c) years after 
plantinc at three sites in Doioma District, Tanzania • 

Trea t11en t 
(Litres of Cow 
manure per 
plantin1 11it) 

(a) 
I (t) 

(c) 

(a) 
1 (t) 

(c) 

(a) 
2 (9) 

(c) 

(a) 
3 (t) 

(c) 
(a) 

4 (\) 
(e) 

Chi11waca 
S I 

,.) ( 1) 

55 1. ~4 
55 2.45 
42 2. 7• 
61 1. 3• 
5g 2.41 
57 2.58 
41 1. 86 
38 2.46 
38 2.93 
45 2.11 
44 2.61 
44 2.93 
41 1.5! 
37 1.19 
3? 2.53 

S i t e 
Ml e111e 

s 
(%) 

75 
57 
57 
73 
66 
57 
72 
52 
52 
78 
7• 
71 
61 
52 
48 

Notes: S .. Survival, R - Mean leisht 
L,,,..,_ '"'-"~-'=-"'-

!! 
( 11) 

2.12 
3.55 
3.e6 
2.21 
3.23 
3.58 
2.!9 
4.•5 
4.52 
3.1! 
4.4• 
4.91 
2.11 
3.76 
4.11 

Nkuru;ano 
S B 

nq C11l 
23 1.11 
22 1.25 
22 1.36 
23 1.IQ 
23 1. 24 
21 1. 27 
27 1.21 
25 1.97 
25 1. 41 
27 •.9• 
14 1. 24 
11 2.25 
2.5 1.11 
24 1.37 
24 2.15 

3.1.2.5 A Ta91e 11 shows the performance or various live hei1es. Acave 
sisilana ie so far the 9est live hei1e followei 9y Dichrostachys 
cinerea. Crown closure was not assesse~ as over 91 per cent of the 

_ .. ~ , , 
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Ta9le 11. Performance or various }.} year ol9 live he9ce plante at Hle9e, Do9oma District,Tanzania. 

No. of Bolee in Be9~e •e•ae Plante Inner Caeeia eia••• 
Line ~racinl North Plantin1a• • 

Species 11e9ce 9eai'° Inner outer No. of Survival" Meaa leicht(•) Survial(") Mellll I (e) ,. 
No. Av.Bole No 0 Av. l!ole over- Inner Outer In1>er Outer 

eiz• eize lappin& 
iolee 

1 Eaet 12 •.91 15 1.73 12(1.91)• 5! 67 •.}9 •.4• 
Dichroatachza Plan tine at 51011 2 w 5 . 2.11 4 2o}2 4(2.1•) 69 67 1.46 1.5• 8• 1.75 
cinerea epacin& in two } Ill 3 1. 75 } }.•5 3(3.••) 66 49 •.48 •.5• 

1arallel lines 4 s 2 1.46 2 1.35 2(1.5•) 69 73 1.38 1.41 i 

I. 
No! of Ito lee in le•1• 

No Averace llole Size (•) 
E 4 •.5 94 1.50 

2 ' 3 •.5 94 •.56 85 Acave aisilana 1.9• 
3 N 2 1. I 89 •.8• 

•.5 •• 8 

Control 8• 

• Iniicatea averace hole aize in metres ~ ~ was plantei a year later. 

I,'.,·~ 

,l (_ 

· .. - ( 

.. ,. 
' _!'!1 

i·} 
i. :'.(. 
I ~'L ·· 

--:_:::,.f (~r'.· 

,~ :/"··:.~--
'; ~' '~'.·' 
I ~ ' .• _J.1 

' r ," '!~ ' ' .. _, , .. -
• '., ;£, i.> ... ·.·,· 
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PlantinJ Techniques 
Spacin( trials 

A further 4rop in .... ~. _c::~m~_!_liule_~~-i~_plantincs at Mle9e was 
recorlie• (Taile 11). The Taile seems to sucsest that a suitaile . 

·~ ""1r...,.. "~~ ~ti...P•·- 1i..;·.0v;~ ,;.\.<-t-"' 
spacing recime for&• camalculensis in~2.5 x 2.5 an• 3.1 x 3.1 
metres. This is •ue to the fact that survival iro~s 9e!ore ani 

"-
aft er these spacin' regimes. How~er this coes not seem to airee 
with recommenliation of spacinrs of 3.5 x 3.5m anli aiove which 
were a•vocatec 9y Nshuiemuki anc Maphole (1984, p.56) 

Taile 11. ~erformance of Caeaia siamea anc Eucalyptus camalculensis 
uncer various spacin' recimes at 2.3 (a), 3.3 (I) anli 
4.3 (c) years after plantin1 at Mleie, Dodom@ District, 
Tanzania. 

Spacin1 
(111 x m) 

2.• x 2.• 

2.5 x 2.5 

3.• x 3.• 

(a) 
(i) 
(c) 

{a) 
('It) 
c 

(a) 
(i) 
(c) 

{a) 
('It) 

(a) 
3.5 :x 3.5 {i) 

(c) 

(a) 
4.1 x 4.t (I) 

(c) 

lit sizee 

c. siamea 
Survival Mean Height 

(m) (%) 
25 1.~. 

Driei 

17 
Driei 

23 2.4• 
Driec 

16 
Driei 

19 
Driei 

14 2.•• 
Driec 

E. camalliulensis 
Survival Mean Height 

(%) ( m) 

47 
24 
24 
44 
18 
13 

57 
41 
41 

24 
22 

8 

36 
17 
14 

2.31 
2.B3 
4.•~ 

2.2• 
2.65 
3.4! 
2.4• 
2.52 
3.67 
2.26 
2.64 
3.48 
2.15 
2.19 
4.•• 
2.45 
2.54 
3.15 

ANOVA for survival ani height growth •ata coul• not ie carrie• 
out for Acacia nilotica plots a Chimwaia as most of them •riei at 
4.1 years. ~imilarly, all Acacia tortilis plots at Mle9e iriea, 
while all Cassia siamea plots at Nkurugano 4riei. ANOVA for the 
remaining plots show that various pit sizes iii not influence 
survival ani liei&ht srowth of Cassia -~.~amea at Chimwaca (Talle 12). 

Furthermore, significa.11t liifferences in height 1rowth for Eucalyptus 
camaiulensie at 5.3 years are no longer •istinguishalle at 6.3 years 
(Taile 13). 
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Effect of plaJ1.tiDI pit aize oa surTival a11• Kei1ht crowth of 
4.3 (a), 5.3 (i) aai 6.3 {c) year ol• Acacia nilotica aa• 
Cassia sia•e• plante• at Chi9waga, Doioma District, Tanzania • 

Pit Size (ca) Ti:!!. Species 
(Wilith x Depth) Ao nilotica c, sia111ea 

s I s ! 
AJ! (~) (a) (,;) (a) 
(a) 2• 1.69 56 2.12 

15 x 3• ('t) 3 2.17 53 2.67 
(c) 2 2.11 53 2.74 
(a) 15 •.62 56 1. 95 

15 x 3• (ll) 6 1.1• 52 2.4• 
with saucers __ __j_c) 4 1.1• 52 2.73 

(a) 13 1.91 47 1.91 
3• x 4• (i) 11 2.3& 44 2.46 

'5' 2 ' 1.z• 4~ 2.73 
(a) 11 1.6• 61 2.25 

3• x 4• <•) 7 2.14 59 2.75 
with Saucers (c) 7 2.8• 55 2.46 

15 x 3• {a) 14 1.11 6• 1.67 
with trenches (i) 7 1. 43 56 2.12 an• riices (c) 7 2.10 56 2.66 

s - Survival I - Mean !eicht. 

~erform&.Ac~ o! 5.3 {a) aali 6.3 (i) year olli E. camal•ulensie 
at Mleae, Dolioma District, Tanza.nia; as iafluenceli iy the 
iniicatet pit sizes. 

Pit Size (cm) Survival Mean Beicht 
(Ii Ith x •ezth) Age (!)) (•) 

15 x 31 (a) 42 4.51 a 
(i) 42 5.36 

1.5 :x 31• (a) 69 3.96 a 
•1th Saucers <•> 64 4.75 

(a) 59 4.46 a 
3• x 41 <•> 51 5.5~ 

3• x 4• (a) 41 3.34 • 
with Saucers <•> 4! 3.99 

15 x 3• {a) 62 4.37 a 
*ith trenches (i) 46 4.•9 ... rilices 

LSD lif 16 a t. 781a 0 The 4.3 year olli assessments p.Te ao .•5 sipiificaat iifferences. 
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As reportei earlier, for all species trie•, survival is either 
zero, or 9elo• five per cent. The experiment is coneiierei ae a 
fAilure 9ut the information it was expectei to supply is civen Mt b~ 

Ta9le 2. 

Phase II Experiaente 
Phase II experiments vovere9 species ana provenance trials; 

esta91ishment techniquee and fertilizer application to seeilings 
in the nursery. All species elimination trials an• esta9lishment 
technique experiments failei. The performance of provenance trials 
aa• the fertilizer application experiment are outlinea hereunaer. 

Provenaace trials 

Ta9le 14 shows the performance of the provenances trie•. The 
Ta9le a•ply shows that at 2.3 years, analyses of variance show no 
sipificant 9ifferences in survival 9ut sirnificant liifferences 
in height p-owth at two sites. Nkuru&ano trials faileli. 

fertilizer ApplicQtion in the Nursery 

Analysis of variance reveals that there are significant liifferences 
ia survival ane height crowtb in 2.3 year ole !• camalculensis plantinrs 
at Mle9e (Tatle 15). 

Tatle 15. Fieli performance of 1.3 (a) anc 2.3 (9) year ol• 
E. camalculensis plantinrs at Mlete, Docoma 
TanzaRia as influencei 9y the NPK levels applieli in 
the nu1·sery. 

Assessment 
Date 
(a) 
(9) 

NPK 

s 
45.••• 
45.llc 

I 

levels 

I 

1.69 
2.21c 

Cc) 

s 
76.•la 
?6.lla 

in 1otting mixture 
61• 

H S 

2.21 51.25c 
3o21a 51.25c 

I 

1.67 
2.41• 

s 
55.11 
55.11 

H 

1.57 
2.45• 

Notes: S- Survival (%) transformelio LSD lif 9 = 
.11 

1.51~ (at 1.3, ani 

2o3 years) • 
lif 9 • 1.13• I - Mean leicht (m). LSD 

.11 
• Applie• to 21 litres of soil mixture 

•• - An extra 61 crams epriakle• a.a• •ixei with top soil in 
the pots after 3 months. 
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T••le 141 Performance of 1.3 (a) an• 2.3 (9) year ol• Eucalyptus provenances at Chi•••(P-, Mle9• 

E. camalolulenaie 
Cbimwap Mle9e Nkurusaa.o 
s II s II s ! 

(a) 16 •.115 a.•• 2 •.4• 
(9) 16 ,_ .. 11.p. Drie• 

~-> 41 1. 12 49 3.•2 I •.5• 
(9} 2• 1.4• 49 3.85 Drie• 

(a) 32 '· 86 82 1.56 3 •.46 
<•> 28 1.6• 73 2.4• Drid 
(a) 8 •.75 61 1.56 Drie'll 
(9) 2 1. Ile 42 2.9• 

Not ee: n.p. - not plante• 
s - .. urvival <•> 
II - Mean Heisht (I!) 

- Lso •• 5 ar 16 .. •.24m 

LSD <if 16 .. 11" 
.•5 ... LSD 085 "1f 16 m e.19m 

. •. 

Bo microtbeca 
Chi••ar 

latch 
No. 

44 •.85 64 1.57 
12172 44 2.43 64 2.61(•). 

59 •.1a 74 1.69 
12811 52 1.18 ?It 20 88(a) 

55 •.76 76 1.5• 
12816 55 1.3a 66 2.H(a) 

54 •.9• 63 1.13 
12818 54 1.6• 63 1.6•<•> 

24 •.47 
Orie• 

42 •.5• 
Drie'll 

25 •.47 
Drie'll 

22 •.36 
Drieiii 

latch 
Ho. 

11239 

11583 

133•1 

13349 

74a) .. 2.33 71 ... 
64 4.7t(a) 31 
62(a) 1.62 71 
6• 4.11(9) 2• 
57(9) 2.•5 53 
55 '•.2•<•) 17 
57(•) 1.66 58 
5• 3.61(c) 22 

3.49 
4.67 
2.911 
3.33 
2.45 
3.4• 
1. 92 
2.28 

••I·. 

4 1.65 
Drh• 
Drieoi 

Drid 
16 •.57 

Drie• 

I 

f ,• 
I 
I 
1 ..••• 
I .. 

t 

I.·.··· •.· 
' 

f 
.. 

I< ,, 
I 

I . 
• 1., 

'.•{ 

I ' 

: :·~r 
<'.'"·.·::· .i~:( 

•.. '' .. ·~ ~ \ 
.~: 
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DISCUSSION 
Conceptions pertaininc to this afforestation project in Doioma 

revolve• on water availa9ility which is one of the major afforestation 
constraints. ln semi-arii areas. This constraint may 9e overcome 9y: 
having knowleice leaiins to the manipulation of a num9er of climatic 
elememte, raisinc suitalle plants which are capa•le of withsta.ndinc 
water stresses, prepariac plantin1 sites in such a way that water 
losses (from rainfall) are minimise•, an« utilisini plantini techniques 
that will ensure maxi11Um survival of plants. This report is therefore 
an ej extension of the finaings summarize• in Afforestation Research 
(Tanzani&) - IDRC - MR 99 e; the two neem 9e rea« torether. 

Knowle4ce of climatic «ata notally rainfaM, offers cui«elines 
on planting out operations. No «efinite recommen«ations in that recar4 
were o9taine• in this study. However, enouch mata has 9een collecte« to 
warrant epalysis of ti~e series o! monthly rainfall (Hay, 1974), or 
quartile ieviations (Glantz ani Katz, 1977), or use of a sta.ndar4ize4 
anomaly in«ex (Katz and Glantz 19~5). A suggestion that future studies 
of rainfall characteristics in the semi-ari« parts of Tanzania shoul• 
prefera9ly take that eirection, is in no way:sophisticatei form of 
irnorance which ierives support from the keep tryin' approach, nor is 
it an undetestimation of dauntinc task involve«. A search of a measure 

• or a croup of measures that aiequately preiict rainfatl varia~ility in 
Dodoma cives valua•le information the exploitation of which offers 
inroaas in executini an effective afforestation pro~ramme. 

• 

Site preparation experiments 
Site preparation experiments eucompasse«: Species elimination 

trials, evaluation of various rroun~ 1reparatioD m£thods, termite 
control, manurint an• live hed'e experiments. 

Acacia aneura, ani Eucalyptus papuana (Ta•les 4 an« 5 respectively) 
so far iniicate promise as potential afforestation species. A revist 
of the initially impressive performance of Leucaena leucocephala 
(Sa9as et al; 1982) now shows different results (Taile4) even when 
sllawauce for 4ik-aik 9rowsinc et Chimwaga is taken into account. The 
results are aisappointinc 9oth at Mle•e anm Nkurucano possi9ly «ue to 
hich pl at the latter site. It seems permiseiile to oiserve that the 
Leucaena varieties tried are incapa9le of withstancinc a4verse climatic 
coniitioas as witmessei in the 19!1/82 ani 19~2/33 rainy season. The 
performar.ce of 5o3 .C year ol« !• microtheca 8Jli !• camaliulensis at 
Nkurucano (Ta9le 5) is satisfactory 9ut this is at variance with the 
finiince fr~m provenance trials (Talle 14). Thie can le atri9utei to 
iifferences on the orrin of see«. 
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!owever other experiments such aa pit sizes, an• aanurinc indicate the 
•ifficulties that shoul• 9e expecte• •hen afforestation efforts are 
uniertaken in the lower peaimenta which are repreaentei 9y the Nkurugano 
site • 

Reference to the site preparation methods use• (Talle 6) plouihinc, 
ani plouchin1 ani harrowin1 appear as the moat superior site preparatioA 
techniques. loitver, recoraea survival is not spectacular althouch finiincs 

~ 

from Alceria (Monjauze 1961), ISRAEL (Seth, 196t) 
succest the opposite. It seems that lo• survivals emanate from 'immeciate• 
planting that follo•ec plouchinc. It has leen later aemonstratec in 
villace plantations at Nkhome ana Chamwino that plou~hinc the site a year 
9efore it is plantec an.i reworkinc the soil just lefore planting, tenis 
to increase survival. Similar results have leen oltainei in Ni1eria 
(lyamalo ani Ojo, 1972). If this procedure is pursue• in future plantinis 
increases in survival Ceteris !arilus, are expecte•. Su9soilinc appears 
to 9e sli&htly su,erior to riccing. This is possi9ly iue to the inherent 
nature of most or Do•oma soils •hich is the formation of a thin, impervione, 
surface cap after they have leen plou6hec or cug. The prospects of usiac 
rii&inc (an• su9soilinc) as a site pre1aration technique seem to have 9een 
thwartei 9y this soil characteristic. !oweYer, letter performance woul• 
have 9een recor•e• hac the riages 9een tiec; for the lenefits of tie-riiginc 
have 9een appreciate• an' provei useful un~er certain con•itions in Tanzania 
(Prentice 1946, Peat ani Prentice 1949); ani in other semi-arij parts 
(Sae«er et al; 1959). It follows therefore, that use of tie-riiges is 
likely to secure improvements. One of the oftenly recurrinc consiierations 
in the evaluation of various site prep~ration techniques is thetr economic 
justification. This consiieration can cot simply le 9rushei asice. Yet 
when viewe• in the context of afforestation of marginal sites the appro~ch 
shoulc 9e non-conventional in that the strate1Y shouli first aim at pro~otinc 
survival of suitalle tree apecies. If this is carriei through the first 
rotation, su9sequent rotations may not neec ela9orate site preparation 
techniques as there is little likelihooi that coppicin~ shoots will liry. 

Such non intensive manacement practices will compensate for anteceient 

expen•iture. 

The termite coatrol experiment (Talle 7) shows siCJlificant iitferencee 

resultinc fro• the application of various levels of AlaJljrin, in 3.3 year 

ol• !• camaliulensie plantiass at Ml•••· Thie is aiscor•aat with the finjing8 

of the first two assessments. The neea of applyin1 the insectici•e in the 
nursery no• seems to 9e juetifiec ly the iata a.a• ,artly ~y the Ree•:~revent:"'.J 
eeeilin1 ia•ace in the nureer1. 
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Tbe manuarinc re(i.mee use• eeem to have ata9ilizei survival at 
all sites. However, the influence was more aeneficial for the Mle9e 
an• to the lesser extent, the Chimwaca site; thue su,gesting a 
9eneficial effect of manurinc if planting out is times correctly • 
The lo• surviv~ls recor•ea at Nkurugano eeem to suciest the neea 
of applyinc higher quantities or manure as soil moisture is tenaciously 
heli in clay soils. The 'surFlus• soil moisture resultinc therefrom 
woula 9e availaale to trees. 

Althou1h A;ave sisilana appears, most likely as the more 
efficient live hea1e than Dichrostachye cinarea. There is a ~eei for 
9oth further o9servation an• relatinc the fin~ings to site. It can 
9e recallea that the Asave, live heace experimeDt at Nkurucano failea 
iue to the fact that plants remainei stuntea thus inaicatins the 
likelihooi that A1ave is unsuitalle as heice plant for clay ~ites. 
A search for more liveheace plants that can le matchei with a variety 
of sites ie i~perative. 

r1antin1 techniques experiments 
These constitute• two sets of experiments namely: spacing ani 

pit size experiments • 
Reference to the spacin1 experiment {Tatle 11), cives rise to 

two o9servations. S1acing seems to ie species-specific for Cassia 
siamea plantincs failei after 2.3 years while !• camalaulensie 
plantings continue surviving al9eit mar&inally. 09servations on 
spacinc regiaes raisea earlier 9y Nshutemuki ani Maphole (1984) remain 
valia here particularly when suitaile site preparation methoas are 
taken into account - Taale 6 shows that manual site preparatioa 
11eth0Gls ao not :promote survival, <..<::, -\"'...._ 
\:... ' \ ,,....,-~:.:i (;..on... "">- r----..1... ~ . 

Althou'h ANOVA tests iniicate that various pit sizes ao not 
significantly influence survival ana hei1ht irowth of Casia siamea 
at Chimwar;a (Tlil.ale 12), ana in 6.3 year ol• !• camalaulensis at 
Mle9e (Ta9le 13). The survivals recoraei seem reasonaale,. However, 
even with 1004 survivals Cassia siamea ioes not attain satisfactory 
bei1ht at Chimwa1a while heicht srowth of !• camaliulensis at Mle9e 
is satisfactory. This seems to succest that if Cassia siamea is to 
9e ~rown for the proiuction of poles, it shoul9 not le pla.mtei on 
hill elopes. !owjer, its tushy appearance makes it well suitea for 
lana reclamation - contract with!• cama14ulensis 
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~oveaance trials ana the fertilizer applicatioa experiment(i.a the 
nursery coastitute Phase II trials reportea here. 

Provenaace trials (Ta9le 14) inaicate that B. •icrotheca seems to \e - . 
suite• for hills ana their slopes (Chimwaca), aaa upper peaimeate (Kle9e) 
9ut poorly suite• for the lo•er peaiments (Nkurucaao). !• tereticornis 
aeeas to 9e well suite• for hills aaa their slopes, aarely suite• for 
upper peaiments ana poorly suitea for the lower pe«i~ents; whereas some 
l• ;amalauleneis provenances ap1ear •ell suite• for the upper peaimeats. 
Extents of suita9ility boweYer, are not clear cut as none of the crostb 
para.meters aseessea consistently shew o9servea Si&llificant aifferences at 
aifferent aates of assessmeRt: either sin,ly or ic com9ination. This seems 
to cast a shaaow of aou•t aspecially in view of the fact that only four 
provenances were teste& for each tree species. There is a lot of optimism 
concerninc the afforestation potential of !• camalaulensis provenances 
in Do9oma. A c~tionary note as to 9e maie particularly the ieceptively 
simple classification of the species in two sua-species namely Northern 
an& Southern populations. Turn9ull (1973) proposec a provenance iroup 
classification aase9 on eiiht geographic re,ions of occurrence 9asei on 
the main arains,e systems ietween which there was unlikely to ae cene flow. 
Notin1 that generally the Northern :populations of Eucaly!tus camalauleasis 
outrank the Southern populations, it is reasona9le to sursest that 
Northern, i• gamal&uleneis provenance croups shoula constitute future 
seea sources. Stuiies of the ecolo~ ana variatian future trials 
involvinc with some moiifieation may ae extenaea to !• microtheca, a.11& 

!• tereticornis; thus leasinc to the selection of suitamle seea sources. 

The fertilizer applicatioD experiment (Ta9le 15) indicates somewhat 
consistently 1 that the optimum application of the NPK fertilizer in the 
nursery is 31 grams for 21 litres (one ie9e) of soil mixture. This is 
in contrast with reportei successful potting mixtures which use ten timee 
the quantity of N~K reportei here (Procter, 1963). This is possiily 9ue 
to the 1: 1 clays which commonly occur in most of the laJJaforms in Dodoma 
with exception of the lower pediments ana flat lani a!la valley floors 
(Nshumemuki, In pr~paration). Ae the cation holeing capRcity of 1:1 
clays is lower than thet of 2:1 clays, low NPK requirements are explainei. 

The pOi:&ts raised earlier on the economic justification of site 
preparation techniques are equally applicaale here. However, the 
consi~eration which shoula not escape mention is the inducement of fast 
irowth 9y the fertilizer after plantin£ out which is ay implication 
necessitates high water consumption. 
tendencies is aifficult to pre4ict. 

The outcome of thes~ antaconistic 
It is possi9le that lacY. of 

sufficient soil moisture may retan• growth rates. The prospect of 
in•ucing complete iryinc may ie offset 9y the plant mechanisms use• iD 

wi thsta.n ainc water stress. 
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The a9ove experimental finiin1s suggest inteasive forest esta9lishment 
ant management techniques which will carry the trees throuch the first 
rotation. In this recari there is reasonaile experimental eviience ani 
clues that will later 9e suijectei to further refinement as more scientific 
verification comes into liiht. The aivocatei esta9liahment ani manacement 

. o-.J.. ~ .. ..A 
practices which have mainly sur fac ei from the first.,phase> of the project 
are: 

The emer1ence of Eucalyptus papuana ani !• microtheca as 
potential afforestation species, an& the oivious neei for continuei 
species trials. 

Early planting of 12 month !• camaliulensis seetlings raise• 
in 28cm lon~ polythene tuies into which 25 grams of Alanirin 1 ana 3• 
crams NPK have ieen aaaei to every 2t litres of pottin1 mixture promotes 
survival in the fiela. 

Fieli planting shoula le undertaken in plouihei ana harrowei 

ground which is reworkea re~larly - preferaily just iefore the rains. 

The optimum espacement regime varies metween 2.5 x 2.5 aoi 
4.e x 4.• metres. This o9viously wiae range is influence• 9y the species 
i11. question. 

~ No conclusive eviaence has emerged from manuring levels ana 
suitable pit sizes. However, it can ie tentatively suggestea that if 

• manure is reaaily availa9le,apply as much of it as possiile, in 3• x 4•cm 
pits. 

6.• • 

Of the promising Eucalyptus provenances, there are some indications 
that !• microtheca ani !• tereticornis are suitei for hills ana their 
slopes and upper pedimente. Meticulous selections (from Northern 
populations) are neeaea when selectin& seed sources for !• camal•ulensis. 

The protection of trees (from livestock •amage) is expectea to 
ie provided 9y Agave siailana. However a further live hedge - site 
serarch shouli ie undertaken. 

Employment of such practices will oiviously raise the expen•iture 
stakes in the entire outlay. However, these will 9e offset 9y the 
yiela from sulsequent coppice stanas. A furtaer justification for 
such intensiv~ management practices the protection of soils from water 

ani wina erosion. 
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