A*Agron .nom‘iiePerformanee and'Her'itabilit&'ef Some Yield .
Components of Robusta Coffee ( Coffea can(q;hora Plerre exu -
Froehner) Clones ..~ N

Reuben. S.O.WM", EF.T. Mglrandu and R. N. Misangu

" . N L L2 r

Abstract - ‘.{_‘.'}._‘ 3 -.;rfz' Lo T T T

S

The present investigation evaluates the performance of newlv zdentrﬁea’ clones in the major coﬁ”ee
growing zones of Kagera region, Tanzania. Five clones, namely MSI/95. MS2/95. MS3/95. MS5/95.
MS6/95 selected from individual.trees.in: farmers '+ fields and-FS..da control variety. were.grown'in
Jfarmers fields in March 1998 atfoizr locditions.representing 3 coffee growing zones of Kagera region.
Each chosen farmer s field was areplicate. *Plant girth and fruit set pércentage differed significantly
among the clones tested. MS2/95°had the thickest stems while MS3/95 gave the highest percentage of
fruit set. Percent fruit set rangea’ from’[3. 59 2'31.4% for MS6/95 and MS3/95 respectively. -Locations
differed on yield % bearing primary branches canopy radius. plant girth and plant height. Kabirizi B
gave the highest yield of 1853.8 kg/ha whzle Charika gave the lowest yield of 358.8 kg'ha. The vield
differences between locations were assoczatea’ with performance of clones on plant height. plant'girth:
canopy radius. primary branches and % bearzng primary branches. Plant height. girth. canopy radius.
primary branches. % bearing przmary branches and yield of clean coffee were positively cornelatea’
among themselves. Heritability es trmates “Were high (* 50%) for plant girth. berries per node aid  fruit
Set percentage. Heritability rangea’ fmm neglzgzble for yield to 125% for plant gzrth Expectea’ genetic
gain varied with heritability, ranging ﬁom neghgzble 10 36.5% for fruit set percentage " Yield of clean.
coffee had appreciable amounts of clorie X location interaction and environmental varidnices in relation
10 the total phenotypic variance. It should be pcsszble 1o realize substantzal garn from selectzon and
genetic improvement for plant gzrth berrles ' per node and fruit set percentage o

Keywords Environmental- -variance! expected genetic gain, clone x locatlon interaction,
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Introduction e
In Tanzania. coffee (Coffea sp) is one of the top

three crops in terms of monetary value cotton
and sisal being the other two formmg the back-
bone of the country s domestic exports (Mbilinyi,
1976) CofTee contributes about 5% of the mone-
tary Gross Domestic Product (GDP) in Tanzania.
There are two types of coffee grow'n in Tanzania.
These are arabica (Coffea arabica) and robusta
(( offea canephora). Coffee prohucllon in Kagera
region contributes about one- quarter of the total

LEY
coffee export earning of Tanzama and this being
*Corresponding author
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mainly from re,p~us;l;a_e:§ffee (Marshall. 1983:
Annon. 1994). In recent vears. coffee produc-

tion in Tanzania. has been on the decline despite

increased acreage (Eskes 1997). Among other
factors contributing to this decline. is lack of im-
proved clones that wnhstand the prevailing envi-
ronmental constraints. There is an urgent need
of searcyhmgﬁfvor improved clones in order to
raise productivity.  When robusta coffee was
promoted to be planted in large scale on Kagera
region. the only means farmers used 1n the initial
development of the crop to rapidly multlpl\ cof-
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fee was through use of seed. The coffee growers,
having adopted the seed multiplication method.
continued to select seeds from better trees, which
they thought would raise good seedlmgs resem-
bling their mother- trees However, this practrceA
did not meet their expectatlons due 10 genetic seg- \)
regation. Therefore. robusta coffee farmers in
Kagera region are currently facing the problem of
obtaining good robusta coffee planting materials.
A selection programme of robusta coffee was ini-
tiated in 1957 by collectmg robusta accessions
from the region. More robusta materials were in-
troduced from Kawanda, Research Station in
Uganda and the rest of the world. Although the
programme started:its’ act1v1t1es satisfactorily, sub-
sequent. production of:clones was.not well sus- .
tained. So-far. the Maniku ‘Agricultural Research .
Instltute (MARI) has selected clones MS1/95:
MSZ/95 MS3/95; MSD/95 and. MS6/95 for further
testmg o

.. For plant breeders mfonnaﬂon on the 1nterac-
tmn between genotype x environment is 1mponant
in developlng and recommendlng cultivars to su1t- .
able environments for specific variables. Slml-
larly, information on' the amount of variation w1th
respect to different factors in. relation to the total
variance on yield and its.components is 1mponant
to deduce the relative importance of the various o
factors in the expression of the vanables of 1nter-
est The latter aids in proper planmng of crop un-
provement and managemeént’ practlces for better

»\‘\ s

productiv ity. Accurate estimates of’ components‘ %
of variance provide a basis for critically evaluat=""

ing breeding and testing procedures. Heritability .
and-estimates of genetic advance help in desrgmng
appropriate improvement and selection procedure
for improved clones. However. information on in-
' hentance studies in robusta coffee. partlcularlw
uinder Tanzaman conditions is limited.

The present‘investigation therefore aims at
evaluatlng the newly identified clones of: robustd
coffec for- agronorruc performance and mhentance
studies in the coffee g growing zones of Kagera re-
gion. The information will fac111tate ‘identification
of better clones for i improv ed productn ity-and’en-
ablé better planmng of managément ‘and i 1mprow e-
ment programmes ’

.
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Materlals and methods

'Si% clones of robust coffee were used in the
evaluation trial that was carried out at'fourloca:

<Mool
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tions of variable le agro ecological zones in Kagera
region. The Clones were MS1/95. formerly
known as BK2 1, MS2/95 formerly known as BK
22 MS3/95 formerlv knownras BK 47: all being
" Tobusta trées-selected in'1957 in'Bukoba district
"Others were MS5/95.; ‘formerly *known as
U.218/32. MS6/95 formerlv known.as U: 224/37,
which originated from Uganda and 1ntroduced.
into Tanzania in early 1960’s:; and FS (Farmers
“"Seléction) robusta-coffee plants -Taised by using
seeds selected from farmers’ fields. The Toca-
tions used for the trial were Chanika and
Bisheshe at higher altitudes that represent.zones
9A and 9B respectively: Kabirizi A and Kabirizi
B at lower altitudes which represent zone 8. Ac-
cording to Heemskerk and Mafuru.(1998). zone
8 is a medium rainfall Bukoban system and

. zones 9A and 9B are medium rainfall, ‘Ankolean

system although the latter two also differ. in a1t1-'
o tude and type of soils. PR

- Trials were established in farmers ﬁelds In
March 1998 and three farmers were selected in
each .of the .villages of Chanika and Blsheshe
whlle at Kabm/l six farmers were selected 10
conduct the trials. Each farmer planted five trees
of each of the five Maruku selected clones and
ﬁve trees of the farmers’ selected seedlings mak-
1ng a total of six treatments, 30 trees per farmer
Each chosen’ farmer s field or site was regarded
as a rep11cate The ﬁve plants for ev. ery selected

b 'r\ Y
Sl A o

5 clone/seedl1ng were planted in one: row at ¢ach

3

51te ‘and this constituted’a’ plot *Thie randomua
tion of treatments- was-done within sifes.
Planting of the clones was done at'a spacing of 3
m between rows and. 2m between plants within a
row. The dimensions of plantmg hole were 60
¢m x 60 cm x 60 cm‘and for each hole 20kg of
farmyard manure from cattle kraal was 1ncorpo-
rated with the, top soil to fill a hole Other man-
-agement practlces were based on guldelmes de-

" 'veloped by Marandu étal. (1997) for robusta

coffee Data collectron was carried out on al-
‘readx establlshed robusta coffee plants. Data

'Iwere collected fdr grow th and v 1eld Var1ables

durmg the 2000/2001 growmg cy cle Growth
vanables viz: g1rth plant helght canop\ dlame-
fer and mternode length were measured “The
gro“ th measurements were taken once’ and ‘three
plants were randoml\ selected out of the five
- plants of an acCession in each repllcate forthe

- measurements. Girth of the main stem w4s mea-

e
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sured at 5 cm from the ground level using vernier ~ Recorded data were anaJV zed usmg an M STATC
calipers. Plant height was measured from the - software.(Michigan State University. 1990).
ground level to the tallest stem terminal apica!  Correlation coefficient analysis was carried out
orthotropic bud on the plant.. For,each.of the three  among vield. components of vield and growth
selected coffee trees ina plot “the canopv cover varlables as a combined analvsis. The
was assessed by measuring-the length (cm) of. 5 phenot\ pic variance. 6 ph. among clone means
pmnanes sitiated at the middleof the crown. The . tested among locations was computed using the
same 5 primaries were used tozestimate the - - formula of'Robinson er a/., (1949). Heritability
internodes length by dividing.the:total length of: :(broad sense) was computed by using the esti-
the 5 primary branches by the total: number of  mates of phenotvpic’and genotypic variances us-
nodes in the 5.primary branches. ; v -+ -ing a formula proposed bv Hanson-er al., 1/956).
The vield component variablesjviz. bearing~ ”The Expected Genetic Advance (EGA) was esti-
primary branches. number of flowers and fruit set - mated by: the formula proposed b\ Johnson-et; al
were measured. Bearing and unbearing primary " (1955) e
branches were counted and these were expressed N
in percentage of the total number of branches. © Results and discussion
Numbers of flowers were counted from a'segment
of five nodes of earlier selected five primary The present investigation indicates generally
branches in the randomly selected tree in a plot.  low genetic variability among the tested clones
Total numbers of flowers were divided by the  inmost of the variables studied (Tables | and 2).
number of nodes to get the average number of  Future work should include more clones with
flowers. per. node . The counted nodes were again . W ider genetic constitution in‘the study areas.
labeled for further fruif'sei'counting, From the la- " Results howeter. suggesl that higher y ields can
beled nodes. when coffee fruits were four months ~ be realized if cloncs have higher fruit set per-
old. the numbers of fruits were again counted.  centages and thicker stems. In the present studs.
The total numbers of fruits were divided by fhe _although clonal'vield range of 617-1216.7 kg/ha
number of nodes to get average fruits per node. was obtained: clones did not differ significantly
Yicld was taken from fresh cherries that were.  from one another including the control farmer’s
harvested from each tree. Average vield per tree.  selection (FS). which gave 629 kg/ha. The gen-
for each harvest in a plot was calculated. Yield per.  eral low vields reported could be attributed to
hectare was then’célculaled by multiplving v ield low genetic potential and.variation inless fa-
per tree by tHe: recommended number of trees pér  voufable envircumental conditions including
hectare (i.e. 1667 trees) to get 3 vield of fresh cher- poor dlstrlbunon of rainfall (Table 7). Itis sug-
ries per. hectare pel harvest.” The total ¥ 1elds of gested that concened effon should be directed to
fresh cherries harvests per:season were added:up ~ seeking clones betier.adépted to the adverse con-
to get overall wield per hectare per scason. To ditions prevailing in the coffee growing Kagera
convert the vield of fresh cherries per hectare to . zone of Tanzania. The coffee vields reported in
clean coffee per hectare. ihe fresh cherries per this slud\ are relativ elv low compared to poten-
hectare were multiplied by a conventional figure  tial viclds in commercial farms. Yield levels of
of 0.22 fot robusta coffee (Wellman. 1961). traditional coffee which is utilized by small
' : ' growers range from 400-300 kg/ha

(htip://www.africa-atg.org/coffec.htm). Never-
theless. the vields of small scale farmers in
Kagera is comparable ‘or exceed those of small
scale farmers in Ethiopia.’ -
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‘Table 1: Mean square values of components of yield in robusta coffee

-Source of variation

 Variable | ‘
' Clone Location. . ‘Clone x Location

Yield .

. 5714658 . 5110046.6**. 5730728 . 4463003
Fruitset% ’ 7 692.8 3463 1247 « - - 220.2
Berries/node © . © 7959 69.5 152 - . (7281
" %Bearing primary Branches . i35 54.0%% - 542% 1217
Flowers/node ST 409 167.1 75.6 - 651 .
Primary branches - 12501 ° 297%* T 406 347
" Internodes length* - . 01 - 0.4 ©0.1 ’ 0.2
Canopy radius 1262 1098.9%* 101.8 119.7..
Plant girth . 06 104+ 0.2 .03

Plant height 1020 34947+ 1290 Y64l

0 . . .
. Vs 5

'Tabl'e__2:4'_Mean' ‘perjll'}onnance: of six robusta clones on growth and yield variables over four lo-
cations during the 2000/2001 season. N

Clone Plant Plant  Canopy Internode Primary Beiring  Flowers/node Berriesinode Fruitset Yield of

height  girth - radius’l length  branches primary (no) (%) " clean

N (cm) (em) ' “(em) T (cm)’ ‘(no) branches © . " . R : coffee
) C - (%) : ' : (kg/ha)

405 696 . 275 . a5 - 19.62b  617.0 -

MS1/95 1061 38 602 44

- MS295 1093 392 619 44 . a5 g9 250 1S 23.52b .1216.6
MS3/95 1059 . 36ab 69.0  45-, 428, €78 296 - . 95 3lda 12167 -
MS5/95. 1104 38 686 45 430700 2967 L 90 . 296, 993.6 .
MS6/95 101.8 326 691 43, 20, 701 250 4.6 . 1356 912"
ES 114 38 637 46 405 669 924, 6.5 . 245ab 6290
Mean 1075 37 654 45 435 689 270 - 72 377 9310 - -
SEx(z) 4.53 0.18 387 015 308 1.73 2.85 1.87 71525 23619
V@ 119 143 167 91" 138 71 - 299 731 . 626.. 718

Means with same letter do not differ i gnificantly according to DNMRT (P<0.05). - *

Agronomic performance at Kabirizi A-and Chanika where o‘ne site completely failed to set
.Kabirizi B was better than at Bisheshe and fruits. The rainfall across the four zones varied
Chanika (Table 3). Differential distribution of between 880 to 1185mm and the total rain days
rainfall and soil variability between and within varied from 62 t6 84 rain days (Table 7).. Ac-
Zones were among factors that accounted for dif- cording to Wrigley (1988). this amount of rain-
ferences in the performance of clones between lo- “fall if well distr_il?'utedv, without a too long, hot
cations. In the study sites. rainfall was not pre-  5pd sunny dry. season. is considered to be
dictable and dmught affected zones like enough for coﬂ'eer producﬁonv
. \ .
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Table 3: Main effects of locations on growth and yield characters of robu sta coffee clones

Location ) \4 ariable . .
‘Plant. ... . Plant. -~ Canopy Primary  Bearing Yield-of
Height + . Girth. Radius branches primary Clean -
(sm)i .G (cm)ts - (cm) (No) branches Coffee
L ‘ , B (%) (kg/ha)
Chanika = 87.0. 525 528 30.0 58.1 358.8
Bisheshe . 1014 ° 73577 "63.9 38.5 70.4 619.4
KabiriziA 115177, 7 "41° 1 69.9 50.0 72.9 891.9
Kabirizi B 1265 ",‘2;4‘ 7 75.1 51.7 743 1853.8
Mean . 710757 737 ,65.4 425 -, 689 931.0
SE.(x)"." 73.70 _0.15 3.16 208, - 134 192.85
LSDous 0.4 9.2 6.1 564.3

"A.‘. .[’

. 10.8

.04

Tzible 4;,Combination means of Genotype x Location interaction for % bearing primary

branches in robusta coffee

Genotyp_e A

o Location
R - Bisheshe Chanika Kabirizi A Kabirizi B Mean - 1.65
MS 1/95 65.8(5) . 65.8(1) 74.6(2) ' 72.3(5) - 69.6
\ MSZ/95' - 74.8(2) 52.1¢5) 73.4(4) 75.5(2) 69.0 .
MS32/95 75.0(1) 48.1(6) 71.6(5) 76.4(1) 67.8
M‘SS/95_ 73.8(3) 56.7(4) 75.0(1) 74.9(4) 70.1
MS6/95 70.5(4) 65.7(2) 69.0(6) 75.4(3) 70.1
FS - .- 62.5(6) 60.3(3) - 73.6(3)- 71.3(6) 66.9
Mean = 1.73 704 58:1 72.9 . 743 .
LSDoos within table = - 3.9
t

Clonal rank for each site in bracket .. “A

[

Rainfal] in the studv zories especially Chanika and

Blshshe was not well distributed and was accom-
panied by a long, hot and sunny dry season that re-
sulted 1nto differences between locations on per-

,vformance of the Clones. Montagnon et al. (2000)°

‘working on stiidies of Genotype x Location inter-

action’in Ivory Coast using 25 robusta coffee

clones: reported yield range of 890 to 2617 kg/ha
- as compared to the yield range of 617 to' 1217
‘_kg/ha in the current. investigation. The locations
in Iv01y Coast had mean Tainfali fanging 1300 to
2000 - mm per year, well distributed on fields that

were previously.under fallow or forest.- Excep+’

tionally high levels of phosphorous at Chanika
(197 .9ppm P) (Table 8) compared to the other

)

locations may cause nutrient imbalance and de-
press crop performance (Cambryony. 1992). Al-
titude across locations ranged from 1110 to 1620
m above sea level (Table 9). Wilson (1985) re-
ported that for every increase of 180m of eleva-
tion, there is a 1°C drop in temperature: Since
robusta coffee requires higer temperatures (24 to
30°C) than arabica coffee. the differences in alti-
tude might have accounted for higher vields at
the lower altitudes viz. Kabirizi and Kabirizi. B

compared to Chanika and Bisheshe (Table 3).

:Kabirizi-A and Kabirizi B had altitude range of
-1110 to 1330 m above sea level while Chanika
and Bisheshe ranged between 1490 to 1620 m
* above sea level (Table 9).

above sea level (Table 9). Omondi and Owuor
(1992) worked with interspecific crosses involv-
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ing arabica and robusta coffeé species in Kenya ~
and found that plant height varied between loca-
tions. Since these trials are on farmers fields. 'dif-"
ferent management practices especially mulching .-

also contributed to the within and across location . 3.

variations. ‘At Chanika (replication'2) and:~
Bisheshe (replication 1)-0nly one farmer/replicate
in each of the two locat1ons had their trial plots .
mulched while at Kabirizi'A and Kab1r171 B. all
farmers had mulched the1r trial plots and the i
agronom1c performances 1nclud1ng height were
correspondmglv higher. In coffee. a Jnulch depth |
of 6 1nches 1s usuallv appl1ed at plantlng and stavs

.-(,3 [N i

Table 5
of robusta coffee clones (n=48)

.

for Up to 1wo seasons before the néxt dpplication

is done. However. due to the cost and unava:l-

Vab1l1t\ of mulch in some-areas like Chanika’ and

‘Bisheshe. very few farmers.apply mulch. Proper
mulch of awcoffee field has been found to in-
crease berrv.vields by 120% (Marandu ef a/..
1997).

N

The significant effects of loc‘a’t10n and clone X lo-
cat1on interactions observed for the percentage
beanng pnman branches’ 1nd1cated that he con-
tnbut1on to the interaction in percentage beanng
pnman branches was due to location dxfferences

T

l) //

Slmple correlation coefficients among v1eld and some growth and weld compnnents

Ql“»\l . .‘ . e ~~

Variable 1 2 3 4 e 6

‘1. Plant height - - = - .

2. Plant girth 0.911%¥ =0, ;oo

3Canopy radius 0.769%* - 0.741** = ;

4. Primary branches 0:817** ~0.868%* - 0-733*: (') g THk -

5. % bearing’ primary branches 0.658*%10.734**  0.580 Srokk 0.402%% -

6. Yield of clean coffee 0. 642**’"' 0:590%+ 05375k 0510 '

**= Significant at 1% lével. " i o oy o
P AU e LS N

Table 6: Variance components, herltabllltv (broad’

sense) and expected genetu advance

(EGA) of yield and some components of vneld of six robusta‘coffee genotvpes. assessed atfour
locations in Kagera region during 2000/2001.

ro: P I N i i 1
Variable c2g o2l a2gl c2e o2ph h2 EGA . Vean :Rangé®e -7 CV |
(% of (“a)

Lk o-e o ) . . nt means)

~¥ield (Kgha) * -200.87 3868.52 105756.37 361560.00; 71433.23 . - 9310 617.0:1216.7 718,

' Plantgirth-. .0.05 074 -.-0.07 0.10+ 0.04 1250 13 5' EREARE Yt 9 14 3’
Llem) ~ R r i LR S "v oo RS S ,}u_,. ERNT A S '
\(,«mopw e 305 46,06 41216 60327 755 . 0. 40.4...24 *.i‘m 4. 00269 L 167
radlus(cm) ' s Vo e i ")' O :V}! - LT e e
Barries ‘pir 006" ‘--"-0.03-"' -0.27" S 036 0 11. )(‘, 45 12572 PYRY 731
node(no) - T L ,‘: ) ¥ ) Q” ‘ # Se ade T i . .y
: Fruits set - 2769 -2_3,,42.‘ 17,90 - 8893} 4328 R %65 "237 1357314 62 6“' B

oy, s . oo T v. TN W L.

4{,4( °) P ~ . oL, - o - S ‘l‘ .

- - PR vl » .
‘Key: ng '\« ariance due to genet1c d1fferences among clones P

4

- G'ph

2l - vanance due to locat1on dlfferences

1

PLOM
e vanance due to the' mteractton between 8enotvpes. and locat1ons

'vanance due to env1ronmental factors )

A ey

“Variaricé due to d1fferences'between phenotvpes
. H: hentablhtv m 1he broad §é‘nse 0SB s e :
EGA Expected Genetlc Navande™ F€ e ali o

L+ - ST IR T N

e,

A



rather than genotypic differences (Table 1). In the
present investigation. MS3/95 gave the highest

ercent of bearing primary branches at Kabirizi B
(76.4%) and Bisheshe (75.0%) but ranked the
least at Chanika (48. 1%) (Table 4). Walv aro
(1983) working with arabica-coffee plants in
Kenva obtained significant effects on bearing pri-
maries for genotype x location interaction::Fhus.
recommendations on the performance on percent-
age bearing primaries should be“environment spe-
cific.

Knowledge of interrelationships between yield
and its major components is important for select-
ing two or more concurrent complex ‘variables
contributing to v1eld In this study. simple correla-
tions were studied to find the associations of
growth and vield attributes to the final yield.
Since all the components tested showed signifi-
cant and positive correlations with vield and
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among themselv es (Table 3). selectron for high
v1eld1ng clones 1s possrble bv indirectly selecung
for taller plants wider stems and canopy and
more pnmarv branches without the risk of yield '
reduct1on through component compensation ef-
fects (Adams 1967)." It can be concluded there- )
fore 'that a number of plant variables. in pamcu-
lar plant height, plant g1rth canopy radius. pri-
marv branches and percent bear1ng primary
branches are worth improving in robusta coffee
breedrng prograrnmes for improvement of vield. -
.However. in breeding for higher'yield through*'
1mproved height. care needs to be taken in order
to ‘have genotvpes ‘that can easily bend for hand
plcklng ’

Srini.vasan (1980) while working on arabica cof-
fee reported a non-significant relationship be-
”tween numbers of pnmanes with vield of coffee '

o
DR

Table 7 Ele\en months of ramfall records in mm 4nd rain days per month of the st ud\ loca—v

" tions dunn;., s the 2000/200] season

'

= = 7 g -

.Slte Sept s ()ct - -\q\_ Dec Jan Feb Mar.  Apr v Ma Jun.- Jul iTotal : Mean -
2 FRabirizi _‘.36“ STy 19 125 224 _ 32 8 146 102 347 145 1080 982
A2 (7) ®), O - agh @ - 12y Aary @ 5 (5 "84 ()

. Rabinz. 33 46, o 472, 1021937 26 TUAT s 71324 83 21, 125 880- 800
B. U0 @, To) @) (3 ) (et (0 (M3, ) YO
Brsheshe 27, 570 g4t U109 <115 ¢ 96 253 _.112 176.  67; T 109 1185 1087

A A R . Lt . [ . . < \ .
ST @) ) M- (M ) (6) @ L an @ @)y 6y (6) v

5 Chanika'« 25 & . $9s.. 61, 102, 104 90 183 - 49 . 100 57 102. 932 TR47

NN G) I &) R () N ) B )] © ® ' (6) a1 (@ @ (63) (6) . .
‘. '13,,.' i . p Lol N
* Rain days per.month.in brackets, S VT A I R Y L
Source Mariku Meteorolog1cal ‘Station. Bukoba: Tan/dm't-' N
! . A-‘,“"“':' a3 ’ TN - P P NN A o E'n“ —
! , A ,
chamty gy o bonrous - 4o b7
Table 8+ Av erage values for soil data at the trial sites T ’
./-~ A AT . . T
NN R e . . .
I;o’éa’tmn R ‘pH” ~ Dlieg wCON Aval Conductiv- Ex.Cations (meq:100g Meq, 100g
N LR 2202 R TS B -t ratio P iy msem  soil) so1l (CEC)
Ol B (O S TR T NS (ppm) |
E Shhd Tl “Cay T OfganictTotal.fv. N Ca Mg
L , ¢ - matter nitrogen
Kabirizt A 417 1233357 5.6 23.°° 07137571103 100 0.025 58 101 128 86
Kabirizi Br25.7 12874457 5.6 3.9° », (19 , 120 %6 0029 40 102 070 108
. Chanika 163 37.3'46.3- 62 65 , ,032. 117 1979 0057 90 149 1.8 226
Bisheshe ,..30:0 ., 20 0,50.0 .60 40 1 0B ;105 74 0036 26 136 057 153

]

¢ -
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However, he found a srgmﬁcant and positive cor-
relation between stem girth with yield of coffee
similar to the results of this study It seems that
the relationship of yield with number of prrmary
branches may depend\on tvpe genotype or envi-
ronment but that with'stém gmh tends to be stable
Plant girth therefore seems to be an 1mportant
variable to con51der in: coffee rmprovement Plant
characters such as stem gxrth and width of canopy
have as well been reported to pos\rtrvelv influence
vield in arabica coffee according to observations
of Srinivasan and’ Vlshveshwara (1973). Simi-
larly, Singh (1968) found that circumference of
main stem. width of canopv and plant height con-
tributed to increased vield of arabica coffee vanet-
ies grown on multiple stem. ‘ :
In this study, growth and yield variables inves-
tigated show that the genetic variances were
smaller than their réspective phenotypic variances
except for plant girth, which had higher génetic
variance (Table 6). Thus, the variables are highly

influenced by environmental factors than genetic - -

differences among them. Heritability estimates
for yield of clean coffee was negligible as shown
by the negative value of genetic variance.
Heritability of vield per se is generally reported to
be low in most crop plants. Srinivasan e al.,
(1979) reported low to moderate heritability- of
vield in arabica coffee grown on topped single
stem under shade. On the other hand. Walyaro

and Van der Vossen (1979) found high hentablhty
of yield in arabica coffee grown 6n multiple stems
without shade in Kenya. The present study on

robusta coffee was under unshaded environment
of double and untopped stems. Contrasting find-

ings could be attributed to different clones, envi-
ronments and systems of trarnrng coffee
(Srinivasan, 1982).

A

‘Table 9:‘Altitudes of the trial sites

Locatlon

Replication’ Altltude (masl)
l\abrrm «\ i ,’ 0 - ‘ 1330
I 1330
3 R 1230
. N N P2 N 1 N ",‘ . ,.l
Kabirizi B** 1o W70 o
- 2. 1190
. 3 - 1110
Chanika 1 1530
2 1490 °
3 1540
Bisheshe 1 - 1630
2 1550 ,

3 1580

Plant girth, number of berries per nodé and fruit

set percentage had high heritability while plant
canopy had medium heritability. The high
heritability values for plant girth, berries per
node and fruit set percentage were also associ-
ated with high expected genetic advarnces and

thus selection for these variables may start from
“early generatlons of breeding. Plant girth was
'more mﬂuenced by its genetic makeup than by
its environmental factor as also reflected by the

very high heritability value (125%). The present
findings agree with earlier studies of Walyaro
and Van der Vossen (1979) on multiple stem. un-
shaded arabica coffee in Kenva. However.
Srinivasan and Vishveshwara (1973) reported

~low her1tab111t) for stem girth in studies of

topped arabica coffee of single stem under
mixed shade. Canopy radius had low expected'

+4i . genetic advance of 2.4% of population mean,and
‘medium hentabllm 1nd1catrng that this variable

|

.can be selected: during late stages of a breeding
. programme Yield and berries per node had

higher vanances due’ to the mteracuon of clone

-and . )ocatlon than both their genetic ‘and

phenotvprc variances mdlcatmg that the relatlve-;?

g 1mponance ‘of clones on yield and p production of

' berries: per node is not, consrstent in different en-'
~ vironménts. Thus, quantltatlve genes mav:be re-
" sponsible in'the control of vield and b_emes per

node of the tested robusta coffee clones. How-
ever. for plant girth and canopy radius, the vari-
ance of the interaction between clone and loca-



tion was not important since those variabl.es seem
{o be consistent across environments. It is there-
fore appropriate to recommend clones based on
their performance on plant girth apd canopy radms
across environments while for.yleld and bemes
per node, blanket recommendatllons may be; risky

and misleading. . \

Conclusion Lo

Y e .
Thie present study reveals that greater empha- .
sis should be given for taller plants, wider stems
and canopies with more primary branches that
bear more berries for increased vield of robusta
coffee. Plant girth, berries per node. and fruit set
percentage will realize high-expected gains from
selection due to high heritability. Similarly,
clones can be blanket recommended for the afore-
mentioned traits as a result of low genotype x lo-
‘cation interaction, On the contrary, selection for
vield should be done in later generations and pro-
duction recommendation should be location spe-
cific. More effort should be geared towards wid-
ening of the genetic base of robusta coffee clones
in Kagera region for higher productivity and in
improvement programines.
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