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OVERVIEW
By Bruno J. Ndunguru

PLATE 1: The Minister for Agriculture Food Security and Cooperatives being briefed on TRIT
activities by the Research Director during the meeting with all agricultural
Researchers held at Edema Centre, Morogoro. Watching closelly is the Executive
Director TRIT, Professor Bruno Ndunguru

The Tea Research Institute of Tanzania (TRIT) was established in 1996 as an
autonomous organisation representing the Government of Tanzania and the tea industry.
TRIT aims to support the development of both small and large scale tea producers
through appropriate, cost-effective, high quality research and technology transfer, to
ensure the sustainability of the Tanzanian tea industry.
Within this overall aim the objectives of TRIT are to:






provide answers to practical problems of immediate concern to the industry;
identify the financial benefits of research recommendations;
communicate the results of this work to the industry in appropriate, unambiguous
ways;
explain, where possible, the mechanisms responsible for the observed responses,
so that the results can be applied with confidence to other locations; and
subject this work to peer group review through scientific publications when
justified.
15

TRIT publishes an Annual Report and a Newsletter describing these activities. These
reports and other publications are also available online within TRIT’s own website at
http://www.trit.or.tz. It also organises an Annual Conference and Open day, and regional
workshops. This report, therefore, covers the twelveth full year of TRIT operations.
The Institute operates in partnership with producers in all the major tea growing areas,
and manages two research stations, Ngwazi and Marikitanda representing the two major
agro-climatic zones where tea is produced. Research activities are centred on Crop
Improvement, Soil Fertility Management and Crop Water Management Programmes. The
Technology Transfer Programme, which is responsible for research on farming systems
and extension throughout the country, particularly for smallholders, operates from both
sites. The second phase of EU Stabex support endend in December 2008 whereby
excellent achievements were recorded on various implemented activities. Following
successful negotiations, the European Union committed further 2 million Euros to
support TRIT activities for the period of three years starting from 2010 up to 2012. The
procedures for processing the disbursement of the money is at an advanced stages. This
support will vastly help to improve TRIT’s capability to discharge services to our
stakeholders including building her own sustainability initiatives.
During the year under review TRIT continued with the development of a tea farm as part
of the institute’s sustainability plan. As part of the implementation of this strategy, over
400 hectares of land was obtained at Igoda village, Luhunga division in Mufindi district
of which tea has already been planted on 110 hectares and 83 ha under trees.
The extension services contract between TRIT and Wakulima Tea Company (WATCO)
entered the second year of the current phase. The staff strength in the unit was further
increased in line with the expanded responsibilities whereby six new staff joined the unit
during the year. Costs for these services are entirely met by WATCO. This has
strengthened the linkages between research, farmers and the processors. Another contract
between New Mponde Tea Company and TRIT to provide extension services for Mponde
and Balangai catchment areas was concluded after three years and was not further
extended.
Another contract with Njombe Diocese’s Kilocha Seminary Tea project, to provide Farm
Management services progresses after staffing problems lead to withdrawal of the interim
farm Manager from Kilocha. However one staff was rellocated from Rungwe to take over
as a new farm manager and the work is progressing well. TRIT would like to thank all
our clients WATCO and Kilocha Tea Project for their confidence in our services. TRIT
continued to provide scientific support for a Crop Improvement related work at the
Ministry of Agriculture and Food Security (MAFS) Kifyulilo Agricultural Research
Institute (KARI), also in the Southern Highlands.
Staff training both formal and informal, is a priority issue and international exchanges are
encouraged. As usual, during the year some TRIT researchers were able to attend both
local and international meetings and symposia where they presented research papers and
exchanged experience with other participants. The Research Director attended the
International Symposium on Innovation and Sustainable Development in agriculture and
food held in Montpellier, France where in collaboration with Ms Allison Loconto they
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presented a paper titled Organizing Smallholder Production for sustainability: “Lessons
Learned from Fairtrade Certification in the Tanzanian Tea Industry”. Allison was a Phd
student from Michigan State University who was hosted by TRIT to conduct her field
work in Tanzania.
The work conducted by TRIT on the evaluation of clonal materials from TRFCA and
TRFK as a result of the MoU with the two institutions is now bearing results as four
clones identified from this collaboration are undergoing DUS and NPT process in
collaboration with TOSCI in preparation for being registered and possible
commercialisation in Tanzania. TRFK and TRFCA continued to be represented in the
TRIT Advisory Panel (TAP). Their contributions to TRIT are well appreciated. We value
the cooperation and support of TRFCA and TRFK.
During the year, over 345 people visited TRIT Stations. TRIT also welcomed farmers,
researchers, educators, students, politicians, donors and the members of business
community. TRIT staff were pleased to have the opportunity of exchanging views with
our esteemed stakeholders. In addition to our mandated activities, TRIT continued to
play important roles in other National Development related activities. TRIT Staff also
attended Nane Nane Agricultural shows in Mbeya where they were overall winners in the
category of Agricultural Research Institutes TRIT continues is to be represented in the
National Science Technology and Innovation Steering Committee.
The government has continued to provide support for staff salaries and some research
activities, although the amount is less than what is needed by TRIT to accomplish all
priority work and has been erratic. TRIT continues to plead with various donors including
the goverment for increased support. We are also eager to see that the draft MoU between
Government and Private Research Institutions is finalised, signed and implemented.
This report summarizes the activities undertaken by TRIT during the reporting year, 1 st
July 2010 to 30th June 2011, for each Research Programme as well as the Technology
Transfer Programme. A summary of workshops, meetings and seminars held or attended
is presented at the end of the report together with a list of publications. The names of
individual members of staff associated with each activity are cited. The typesetting and
designing of the cover of this report were done by Dr Emmanuel Simbua.
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METEOROLOGICAL MEASUREMENTS

PLATE 2: A meteorological station at Ngwazi Tea Research Station

NGWAZI TEA RESEARCH STATION
By Julius M Kigalu
Start of wet season: the wet season is judged to have started in the first week of a three
week spell when mean weekly rainfall exceeds mean weekly potential evapotranspiration
(ET). Start of dry season: the dry season is judged to have begun in the first week of a
three week spell when mean weekly ET exceeds mean weekly rainfall. This means that
the durations of the dry and wet season: are calculated by finding the differences between
the calculated start and end weeks of the season. In 2010/11 the effective start of the
rains at Ngwazi Tea Research Station (latitude: 832'S, longitude: 3510'E, altitude 1840
m above sea level) was on 6th December 2010 when 6 mm and a total of 24.8 mm were
recorded within four consecutive days. By contrast in 2009.10 the rains started on 6th
November 2009, a month earlier, when 15.4 mm and a total of 61.2 mm within the
following four consecutive days but this was also almost three and half weeks earlier than
in 2008/09 when it started on 28th November 2008 with 21.7 mm of rainfall was recorded
on that day.
Table 1 summarises the meteorological observations at Ngwazi in 2010/11. The total
annual rainfall was only 750.2 mm received in 102 days. By December 2010 the value
was only 107.3 mm whilst by the end of December 2009 in 2009/10 the total rainfall
recorded at Ngwazi was 378.2 mm which was slightly (1.6 mm) less than that at the end
of December 2008 (379.8 mm). The rainfall received in January 2011 was only 111.6
mm compared with 368.6 mm in January 2010 and compared with 336.8 mm in January
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2009. This indicates diminishing rainfall amounts and that the annual rainfall in 2010/11
was 571.6 mm less than that in 2009/10 (1321.8 mm) recorded in 120 days compared
with 1151.2 mm received in 117 days in 2008/09, 1012.2 mm received in 116 days in
2007/08 and with 970 mm in 111 days in 2006/07. The rainfall in 2010/11 (750.2 mm)
was less by 401.2, 262 and 219.8 mm than the values in 2008/09, 2007/08 and 2006/07,
respectively.
In 2010/11 the rains again stopped early with only a total of 135 mm recorded in April
(131.3) and May (3.7 mm) 2011 compared with the situation in 2009/10 when the rains
stopped much earlier than in 2008/09 with a total rainfall of only 43.6 mm for April (28.2
mm) and May (15.4 mm) 2010 with still a lower total value of 118.3 mm in 2009 in the
same period in 2011. However, there were more rain days in 2010/11 (125 days)
compared with those in 2009/10 (120 days) than were fewer than in the previous three
years (2006/07-2008/09). In 2010/11 the evapotranspiration (ET) was 1679.6 mm and
was larger than the value in 2009/10 (1,260.8 mm) and the corresponding three past
values of 1187.5, 1265 and 1476 mm in 2008/09, 2007/08 and 2006/07. The maximum
potential soil water deficit (SWD) was at NTRS in 2010/11 was 641.5 mm and was
severer than 560 mm in 2009/10 and was lower than values of 733.4 mm in 2008/09, 701
mm in 2007/08, 664 mm in 2006/07 and 872 mm in 2005/06, indicating a declining trend
in rainfall amounts received at NTRS in the past six years (2005/06 – 2010/11).
In 2010/11 the average minimum air temperature was 11.8 C and just lower (by 0.4 C)
than the corresponding value (12.2 C) in 2009/10, which was higher than the values in
2008/09 (11.3 C), in 2007/08 (11.6 C) and 2006/07 (11.7 C). In 2009/10 the incoming
daily solar radiation was 18.1 MJ m-2 d-1 larger than 17.1 MJ m-2 d-1 in 2009/10, 17.8 MJ
m-2 d-1 observed in 2008/09, and still higher than the values in 2007/08 (17.2 MJ m-2 d-1)
and 17.1 MJ m-2 d-1 recorded in 2006/07 and the long-term average (17.1 MJ m-2 d-1) at
Ngwazi, and 18.3 MJ m-2 d-1 in 2005/06. The average maximum air temperature was
21.6 C and slightly lower than 21.9 C in 2009/10 and much lower than 22.0 C in
2008/09, above 21.7 C (2007/08) and 21.5 C (2006/07). The mean air temperature was
16.7 C lower than 17.1 C in 2009/10 and similar to 16.7C (2008/09), and yet lower
than 11.6 C (2007/08) and 11.7 C (2006/07). The highest monthly mean wind run or
speed was 141.1 km d-1 in August 2010 compared with the annual mean values of 113.2
and 113.1 km d-1 in 2010/11 and 2009/10, respectively, but was below the highest
average wind speed (152.5 km d-1) recorded in October 2009. The mean mid-afternoon
vapour pressure deficit (VPD) was 0.99 kPa compared with the long-term average value
of 0.93 kPa at Ngwazi, 0.88 kPa in 2009/10, 0.81 kPa in 2008/09 which then was closely
similar to 0.80 kPa in 2007/09. .
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Table 1: Summary of meteorological observations at Ngwazi Tea Research Station (8
32'S, 3510'E, altitude 1840 m) for June 2010 to May 2011.
Monthly total
Month

Rain

Epan

(mm)

(mm)

Monthly

ET=
0.85Eo
(mm)

Max.
SWD
(mm)

Monthly means of daily values
Air temperature
Solar
Wind
Max Min. Mean Radiation Run
(C)

(C)

(C)

(MJ m-2)

(km d-1)

VPD
15h00
(kPa)

2010
June
1.0
72.0
101.5
69.0 18.2 10.4
14.3
15.4
120.7
0.53
July
1.3
75.3
117.0
143.0 17.2
9.5
13.4
16.1
136.6
0.76
Aug
0.0
106.0
157.2
249.0 19.0 10.0
14.5
20.0
141.1
1.12
Sept
0.0
125.5
151.6
374.5 19.5
9.7
14.6
20.1
137.8
1.15
Oct
0.0
149.0
205.6
523.5 24.5 11.1
17.8
24.7
132.2
1.75
Nov
22.0
135.0
186.4
636.5 26.2 11.6
18.9
21.6
122.6
1.57
Dec
85.0
78.5
137.9
641.5 24.5 12.2
18.4
17.5
94.4
0.84
2011
Jan
200.8
160.3
127.3
27.0 23.9 13.1
18.5
16.4
83.3
0.80
Feb
196.2
119.2
110.0
8.0 23.1 13.7
18.4
14.6
88.9
0.76
Mar
108.9
81.3
127.7
24.0 22.6 13.5
18.1
16.9
79.0
0.83
Apr
131.3
78.8
126.1
12.5 20.6 13.9
17.3
16.5
104.0
0.75
May
3.7
91.2
131.5
95.5 19.8 12.9
16.4
16.9
117.6
1.00
Total
750.2 1272.2 1679.5
Mean
21.6 11.8
16.7
18.1
113.2
0.99
N.B: Epan refers to evaporation measured directly from a square sunken pan, whilst the evapotranspiration,
ET = 0.85E0 refers to 85% of Penman’s calculated estimate of open water evaporation modified by Penman
– Monteith. ET was calculated using the daily evapotranspiration (DAILYET) model developed at
Cranfield University at Silsoe College, UK. Max SWD is the cumulative maximum potential soil water
deficit. VPD = vapour pressure deficit of the air at 1500 h

MARIKITANDA TEA RESEARCH STATION
By Julius M. Kigalu and Rafikiel A. Masha
Table 2 summarises the meteorological data observations for the year 2010/11 at
Marikitanda Tea Research Station (MTRS), Amani (5º 08’ S, 38º 35’ E, altitude 970 m).
In 2010/11 the annual rainfall recorded was 1,285.7 mm (Table 2) received in 128 days
compared with 1962.6 mm received in 145 days 2009/10, and 1,204.5 mm recorded in
124 days in 2008/09, 1898.2 mm in 162 days in 2007/08 and 2669 mm in 190 days in
2006/07. The annual rainfall this year was 490.5 mm lower than the long-term average
of 1776.2 mm (44 years, 1967-2010) whereas the rainfall was 187.5 mm and 758.1 mm
higher than the annual rainfall in 2009/10 and 2008/09, respectively. In 2010/11 less
total rainfall was received during the short rains (“vuli”) season from September to
December (312.9 mm) compared with the corresponding value in 2009/10 when more
rainfall (total 450.0 mm) was obtained than in 2008/09 (total 225.5 mm). In 2010/11 the
monthly total rainfall in September, October, November and December 2010 was 66.7,
10.3, 179.4 and 56.5 mm, respectively compared with corresponding recorded monthly
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rainfall values of 125.5, 165.5, 92.0 and 67.0 mm 2009/10, and compared with 46.8, 47.7,
105.2 and 25.8 mm received in 2008/09 (total; 225.5 mm).
Furthermore, the corresponding values of monthly total rainfall received were 36.1,
163.5, 59.8 and 67.6 mm in 2007/08 (total; 327.0 mm) and values of 140 mm, 545 mm,
458 mm and 267 mm in 2006/07 (total; 1420 mm) which was overall the wettest “vuli”
season in four years (2006/07 – 2010/11). Therefore, 2008/09 was the driest year in the
past five years (2006/07–2010/11) and in particular December 2008 (25.8 mm), January
2009 (4.5 mm) and March 2009 (51.0 mm) were the driest months in 2008/09. October
2010 was the driest month at MTRS (10.3 mm) whilst February 2010 was the driest
month for the past three years with nil rainfall recorded followed by February 2009
(102.5 mm). The effects of these severe droughts are reflected in low yields of tea
recorded at MTRS and shortage of water for domestic uses and even small-scale drip
irrigation. The wettest month in 2010/11 was April (342.2 mm) compared with March
(423.0 mm) in 2009/10 whilst the corresponding months in 2008/09 were April (461.8
mm) and October 2007 (545.0 mm) in 2007/08. By further comparison the wettest month
in 2006/07 was again October in 2006 (545 mm), whilst in the past five consecutive years
(2006/07 – 2010/11) 2006/07 and 2008/09 were the wettest and driest years, respectively.
This shows variability in rainfall received at MTRS in recent years.
Table 2: Summary of meteorological observations at Marikitanda Tea Research Station
(5º 08’ S, 38º 35’ E, altitude 970 m) for the year June 2010 to May 2011.
Monthly total
Rain
(mm)

ET=0.85Eo
(mm)

Monthly means of daily values
Air temperatures
Max
Min
Mean
(ºC)
(ºC)
(ºC)

Solar
Wind
radiation
Run
(MJ m d-1) (km d-1)

VPD
15h00
(kPa)

Month
2010
Jun.
64.3
82.0
22.5
16.4
19.5
10.0
1435.1
0.59
Jul.
26.7
100.4
22.0
14.9
18.5
11.7
119.4
0.76
Aug.
21.3
103.3
22.2
14.4
18.3
12.6
100.8
0.88
Sep.
66.7
99.1
22.5
14.3
18.4
13.1
81.6
0.67
Oct.
10.3
148.4
25.3
15.2
20.3
18.3
90.1
1.20
Nov.
179.4
144.0
25.8
17.5
21.7
18.6
120.4
0.85
Dec.
56.5
149.5
26.8
23.3
25.1
18.3
107.7
1.04
2011
Jan.
111.6
178.3
27.4
17.0
22.2
20.4
139.9
1.44
Feb.
20.1
156.9
28.4
16.7
22.6
20.67
98.5
1.59
Mar.
823.2
142.1
27.7
16.7
22.2
17.7
52.9
1.22
Apr.
342.2
88.0
25.3
17.8
21.6
12.1
634.7
0.53
May
304.2
67.8
23.0
17.4
20.2
9.2
84.3
0.41
Total
1,285.7
1,459.8
Mean
24.9
16.8
20.9
15.2
99.5
1.66
ET=0.85Eo refers to 85% of Penman’s calculated estimate of open water evaporation as modified by
Penman-Monteith. ET was calculated using the daily evapotranspiration (DAILYET) model developed at
Cranfield University at Silsoe College, UK. VPD=vapour pressure deficit of the air at 1500 h.

In 2010/11 the total ET was 1459.8 mm compared with 1013.2 mm in 2009/10, 1062.0
mm in 2008/09 and 1101.7 mm in 2007/08. As in the previous year (2009/10) the ET
value was again below that of the annual rainfall (750.2 mm). In 2010/11 the mean
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incident solar radiation was 15.2 MJ m-2 d-1 and larger than the values last three years
(13.5 MJ m-2 d-1), 14.0 MJ m-2 d-1 and 12.5 MJ m-2 d-1 in 2009/10, 2008/09 and 2007/08,
respectively. The average daily wind speed was 99.5 km d-1 compared with 102.4 km d-1
and 105.7 km d-1 in 2009/10 and 2008/09, respectively which were larger than the
corresponding similar values of 99.5 and 99.4 km d-1 in 2010/11 and 2007/08. The
average saturation vapour pressure deficit (VPD) of the air measured at 15:00 h was 1.66
kPa and larger than 0.90 kPa in 2009/10. The values were relatively high in January
2011 (1.44 kPa) and February 2011 (1.59 kPa) compared with values recorded in
February (1.46 kPa) and March 2010 (1.38 kPa) and as compared with values recorded in
the period between December 2008 and March 2009 in 2008/09, ranging from average
values of 1.25 to 1.65 kPa compared with lower values in February 2008 especially in
January 2008 in 2007/08 whereby 1.16 kPa was recorded. Such high VPD values are
normally associated with relatively dry air, clear skies and drought spells typical of
climate change experienced in modern times.
In 2010/11 the mean air temperature was 20.9 ºC and slightly higher than 20.8 ºC by 0.1
ºC than the corresponding value (20.8 ºC) observed last year and 0.2 ºC above 20.7 ºC in
2008/09 still larger than the values of 20.6 ºC, 20.7 ºC, 20.6 ºC, 20.7 ºC, 20.5 ºC and 19.0
ºC recorded in the years 2002/03, 2003/04, 2004/05, 2005/06, 2006/07 and 2007/08,
respectively. In 2010/11 the mean annual maximum and minimum temperatures in were
24.9 and 16.8 compared with 25.0 ºC and 16.7 ºC in 2009/10, respectively and compared
with corresponding values of 25.0 ºC and 16.3 ºC in 2008/09; 22.6 and 15.5 ºC; and 24.3
ºC and 16.6 ºC in 2007/08 and 2006/07. In short these results indicate repeated weather
variability at MTRS in the Usambara tea growing areas with up to 2.4 ºC rise in
maximum air temperatures for the past five consecutive years between 2006/07 and
2010/11 and variability in amounts of total rainfall received, repetitive severe droughts
and/or unusual heavy rain storms all being indicative factors of global climate change,
and harsh unpredictable weather conditions for all aiming against optimum tea
production.

KIBENA TEA LIMITED, NJOMBE
By Julius M Kigalu
The local climate at Kibena Tea Limited, Njombe in Southern Tanzania (latitude: 09 25'
S, longitude: 34 45' E, altitude: 1860 m above sea level) comprises of three distinct
seasons as that at Ngwazi in Mufindi as described in annual reports of previous years.
Briefly, a cool dry season prevails from end of May to August, and for the past six years
(2004/05-2009/10), for example, the mean monthly air temperature values during that
season ranged from 13.6 to 14.7 C. A subsequent warm dry season lasts from
September until the beginning of the rainy season in November with mean monthly air
temperatures ranging from 16.8C to 18.5C for the past five years (2004/05 to 2008/09)
with open pan evaporation rates ranging from about 3 mm d-1 in June to August to 5 mm
d-1 in October to November. The warm wet season follows from December to April/May
and for the past six years (2004/05 to 2009/10) the mean monthly air temperatures ranged
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from 17.5C to 18.6C. However, the beginning of the end of the warm wet season
might vary by up to one month. A large proportion (up to 95%) of the average annual
rainfall (800-1360 mm) is obtained during this season with mean air temperatures of 17
to 18.5 C. A summary of the weather data recorded at Kibena in 2010/11 is presented in
Table 3.
The daily meteorological data are recorded from a standard weather station at the Itambo
Estate of Kibena Tea Limited. In 2010/11 the annual rainfall was 914.4 mm distributed
in 105 days compared with a much higher value of 1187.9 mm recorded in 111 days in
2009/10 and the values of 936.1 mm recorded in 100 days in 2008/09 and 1472 mm
recorded in 116 days in 2007/08, and much lower than the values received in 2006/07
(1178 mm) in 139 days but exceeded that of 2005/06 (744 mm) recorded in 81 days. As
last year 2009/10 the rainfall distribution between December 2010 and April 2011 was
relatively good Once again resulting in substantial recharge of the water reserve in the
Lihogosa Dam for irrigation of tea as in the previous two years. The amount of rainfall in
2010/11 (914.4 mm) was lower than the total Epan evaporation (1370.4 mm) which was
larger than the value in 2009/10 (1187.9 mm). By comparison the values of Epan in the
past few years were 1339 mm in 2008/09, 1087 mm in 2007/08 and with 1,160 mm in
2006/07. In 2010/11 the annual total evapotranspiration (ET) was 1556.1 mm compared
with 1327.4 mm in 2009/10 compared with 591.6 mm (recorded in seven months
(excluding June and July to November when maximum and minimum air temperatures
could not be recorded due to defective thermometers as mentioned above) in 2008/09,
and that was lower than 942 mm in 2007/08.
In 2010/11 the maximum air temperature was 21.9C compared with 22.0C in 2009/10
and 21.6 C in 2008/09. The Minimum and mean air temperature measurements were
11.2 and 16.6 C compared with 11.7 and 16.9C, respectively in 2009/10 and compared
with corresponding higher values of 12.5 and 17.0C in 2008/09 and values of 10.8 C
and 14.2 C in 2007/08. The maximum, minimum and mean air temperature values in in
2010/11 as was in 2009/10 were lower than those at Ngwazi Tea Research Station (
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Table 1) in Mufindi. In previous years including 2006/07, the minimum air temperatures
at Kibena were generally low particularly in the cool dry season (June to August) with
monthly average minimum air temperatures values ranging from 8.6 - 8.7 in June/July
2007 to 15.7 - 15.9 C in November/December 2007. By comparison, the monthly mean
values of air temperature (maximum, minimum and mean), wind run, and VPD were
closely similar to those recorded at Ngwazi Tea Research Station, Mufindi (Table 1),
reflecting on the similar seasonal variations and patterns in air temperature. In 2010/11
the mean solar radiation at Kibena was 18.0 MJ m-2 d-1 compared with radiation of 17.1
MJ m-2 d-1 recorded in 2009/10 and with 16.5 MJ m-2 d-1 obtained in 2008/09. This
increase in solar radiation is characterized with increasingly clear skies especially during
prevailing in the dry season. Previous reported values include 15.5 MJ m-2 d-1 and 15.7
MJ m-2 d-1 in 2007/08 and 2006/07, respectively due to thicker cloud cover and foggy
conditions typical of Njombe district in those two years, and hence leading, in part, to
lower values than those at Ngwazi (17.2 MJ m-2 d-1). In 2010/11 the mean wind run was
55.2 km d-1 which was lower than the value obtained in 2009/10 (105.8 km d-1) which
was a bit higher than the value last year (105.7 km d-1). The lowest wind run was 6.4 km
d-1 in March 2011 compared to 79.0 km d-1 at Ngwazi, Mufindi. The mean vapour
pressure deficit (VPD) was 0.59 kPa compared with 0.56 kPa in 2009/10 and was lower
than the value in 2008/09 (0.9 kPa) that was similar to the values (1.0 kPa) in 2006/07
and (1.09 kPa) in 2005/06.
Table 3: Summary of meteorological observations at Itambo Estate, Kibena Tea Limited
Njombe (latitude: 09 25' S, longitude: 34 45' E, altitude: 1860 m above sea
level) for the year June 2010 to May 2011.
Monthly total
Month
Rain
(mm)

Epan
(mm)

ET=
0.85Eo
(mm)

Monthly
Monthly means of daily values
Max.
Air temperature
Solar
Wind
SWD Max. Min. Mean Radiation
Run
-2 -1
d
(mm) (C)
(km
d-1)
(C) (C)
(MJ m
)

VPD
15h00
(kPa)

2010
June
0.0
103.5
115.7
100.0
19.0
9.5
14.3
16.6
74.8
0.79
July
1.7
103.7
103.0
202.0
18.7
8.1
13.4
16.6
87.0
0.59
Aug
0.7 109.7
117.8
311.0
20.2
8.3
14.3
19.7
91.6
0.60
Sept
0.0
138.0
143.6
449.0
22.3
9.6
16.0
21.0
120.0
0.57
Oct
0.0
152.0
138.6
601.0
23.9 11.1
17.5
22.7
80.7
0.66
Nov
7.0
117.5
180.8
5711.5
24.6 12.6
18.6
21.9
85.3
0.57
Dec
101.4
95.9
113.2
734.5
21.8 11.5
16.7
15.0
22.2
0.53
2011
Jan
229.1
169.1
125.6
37.0
23.8 12.5
18.2
17.7
19.8
0.49
Feb
209.9
92.4
102.0
42.0
23.1 12.7
17.9
15.5
12.7
0.46
Mar
164.7
99.7
126.2
25.0
23.3 13.6
18.5
17.8
6.4
0.48
Apr
190.5
88.0
101.3
15.0
21.4 12.8
17.1
15.0
10.4
0.47
May
9.4
100.9
121.5
102.0
21.0 12.3
16.7
16.8
51.9
0.45
Total
914.4
1370.4
1,556.1
Mean
21.9 11.2
16.6
18.0
55.2
0.59
N.B:
Epan refers to evaporation measured directly from a square sunken pan, whilst the
evapotranspiration, Eo is an estimate of open water evaporation based on the Penman equation modified in
the Penman-Monteith. ET was calculated using the daily evapotranspiration (DAILYET) model developed
at Cranfield University at Silsoe College, UK. Max SWD is the cumulative maximum potential soil water
deficit. VPD = vapour pressure deficit of the air at 1500 h.
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AGRICULTURAL RESEARCH INSTITUTE KIFYULILO, MUFINDI
By Julius M Kigalu and Michael M S Mhosole
The local climate of Agricultural Research Institute (ARI) Kifyulilo, Mufindi in Southern
Tanzania (latitude: 08 42' S, longitude: 35 20' E, altitude: 2,000 m above sea level)
comprises of three distinct climatic seasons with weather similar to but wetter than that at
Ngwazi Tea Research Station some 24 km away northward. Table 4 summarises the
weather data at Kifyulilo for the year June 2010 to May 2011.

Table 4: Summary of meteorological observations at Agriculture Research Institute
Kifyulilo, Mufindi (latitude: 08 42' S, longitude: 35 20' E, altitude: 2,000 m
above sea level) for the year June 2010 to May 2011.

Month

Monthly total
Rain
Epan
ET=
(mm)
(mm)
0.85E0
(mm)

Monthly mean of daily values
Air temperature
Solar
Wind
Radiation
run
Max
Min
Mean
(MJ m-2 d-1) (km d-1)
(C)
(C)
(C)

VPD
(kPa)

2010
Jun
0.0
80.4
85.8
16.5
9.8
13.2
13.8
178.3
0.44
Jul
0.4
77.2
92.9
16.2
9.4
12.8
14.4
204.0
0.65
Aug
0.2
96.0
120.7
17.6
9.6
13.6
18.2
258.7
0.67
Sep
0.0
133.0
117.2
19.7
9.5
14.6
19.4
218.0
0.48
Oct
0.0
166.5
163.1
16.8
11.2
14.0
23.0
212.4
0.69
Nov
159.3
170.8
144.8
23.1
11.7
17.4
20.9
195.8
0.47
Dec
149.6
136.9
143.3
23.5
13.0
18.3
19.7
154.1
0.69
2011
Jan
289.1
126.3
121.9
22.8
12.9
17.8
17.0
127.9
0.68
Feb
186.1
98.8
991.8
22.6
9.3
15.6
14.1
133.1
0.51
Mar
187.0
92.6
112.9
21.8
13.1
16.0
16.7
129.5
0.64
Apr
327.5
48.4
82.2
18.9
13.2
15.8
12.4
166.1
0.43
May
137.7
70.8
129.9
18.4
13.7
15.8
14.3
165.7
0.63
Total
1,042.7
1,297.7
1,414.5
Mean
19.8
11.4
24.6
17.0
178.1
0.58
Eo is an estimate of open water evaporation based on the Penman equation modified in the PenmanMonteith. ET was calculated using the daily evapotranspiration (DAILYET) model developed at Cranfield
University at Silsoe College, UK. Max SWD is the cumulative maximum potential soil water deficit. VPD
= vapour pressure deficit of the air at 1500 h.

In 2010/11 the annual rainfall at ARI Kifyulilo was 1042.7 mm received in 97 days
compared 1436.9 mm in 134 rainy days in 2009/10 the rainfall, and compared with
1604.4 mm in 123 days in 2008/09, and corresponding values of 1494, 1550 mm and
1038 mm received in 139, 146 and 108 days in 2007/08, 2006/07 and 2005/06,
respectively. The amount of rainfall in 2010/11 (1042.7 mm) was lower than the Epan
(1297.7 mm) and ET (1414.5 mm) contrary to the values obtained in 2009/10 when
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rainfall (1436.9 mm) was larger than both the total evapotranspiration (ET; 1030.4 mm)
and the Epan (1319.4 mm) and above the value recorded in 2008/09 (1297 mm). By
comparison the annual total ET values in 2006/07 (1366 mm) and in 2005/06 (1322 mm)
were slightly larger than the value in 2009/10. Thus Kifyulilo had relatively higher
rainfall amount compared with Ngwazi (Table 1) and Kibena (Table 3) but lower than
that at Marikitanda (Table 2).
In 2010/11 as in the previous year (2009/10) the average minimum air temperature values
were generally similar to those at Ngwazi and Kibena, 9.3 (in February 2011) to 13.7 C
(in May 2011) compared with those of last year ranging from 9.2 C in July 2007 to 14.1
C in February and March 2010 while the range for the maximum air temperature was
between 16.2 (July 2010) to 23.5 C in December 2010 versus 16.3 and 23.1 C in July
2009 and January 2010, respectively. By comparison, in 2010/11 the monthly mean air
temperature (15.6 C) and VPD (0.58 kPa) and compared with corresponding to values of
(16.2 C) and VPD (0.48 kPa) in 2009/10 were lower than those recorded at Ngwazi Tea
Research Station (Table 1) due, in part, to the overcast sky at ARI Kifyulilo.
In 2010/11 the mean solar radiation at ARI Kifyulilo was 17.0 MJ m-2 d-1 compared with
16.8 MJ m-2 d-1 in 2009/10, 14.8 MJ m-2 d-1 in 2008/09 and with values of, for example,
14.2 and 17.2 MJ m-2 d-1 in 2006/07 and 2005/06, respectively; and was again lower than
that at Ngwazi (17.1 MJ m-2 d-1) as it was last year (2009/10). The average wind run
(178.1 km d-1) was relatively higher than last year (166.3 km d-1) and was less than the
mean value of 188 km d-1 in 2008/09 and if compared again, for instance, with 196 and
185 km d-1 in 2005/06 and 2006/07, respectively.
The values recorded at ARI Kifyulilo this year 2010/11 (178.1 km d-1) and in 2009/10
(166.3 km d-1) were relatively higher the values at NTRS (113.2 km d-1 in 2010/11 and
113.1 km d-1 in 2009/10) and Kibena (55.2 and 105.8 km d-1 in 2010/11 and 2009/10,
respectively-), and this could partly be due to ARI Kifyulilo being close to the edge of the
Udzungwa escarpment and facing the valley that forms part of the Kilombero River
Basin and the hence the major Rufiji River Basin characterized with high speed winds.
Similar results were obtained in 2008/09 whereby the mean wind run at ARI Kifyulilo
was 187.6 km d-1 and again relatively high compared with 112.4 and 187.1 km d-1
recorded at Ngwazi and Kibena, respectively.
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CROP IMPROVEMENT PROGRAMME (CIP)
By Solomon. W. Msomba

PLATE 3: Good improved clonal material offers great potential for a productive tea farm as seen
here at Unilever’s Ngwazi Tea Estate

INTRODUCTION:
During 2010/2011, a total of five on-going trials and one new activity were carried out
under the Crop Improvement Programme (CIP). All these activities are based on the 2008
TRIT 5years strategic plan and they are geared to achieve the following specified
objectives;


to select and evaluate clones acquired both from within and outside the country,



to establish a hybridization program for developing and identifying superior
clones for specific attributes mainly; high yield and quality, tolerance to biotic
and abiotic stresses, and



to identify suitable clones for potential rootstocks and scions for composite plants,
coupled with best nursery and crop establishment practices.
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The current report covers progress on the activities carried out for the period from June
2010 to May 2011. Specific activities carried out during the reporting period include;
1) Selection of four promising clones from the clonal adaptability trial (CAT) (M8,
N17, RU-1and LU-1) and subsequent advancement into the National Performance
Trial (NPT) for Distinctness, Uniformity and Stability (DUS) tests.
2) Evaluation of the improved materials from the Tea Research Foundation of Kenya
(TRFK) and comparison of conventional versus speedlying tray techniques (M9
& M10), the process that reached the first pruning cycle during the year.
3) Identification of suitable clones for potential rootstocks and scions from the
TRFK. This trial continued three seasons after the first pruning cycle.
4) The collaborative research on the evaluation of the response of different tea
cultivars to growing environment and agronomic inputs in East African countries.
This research activity is jointly funded by TRIT and Inter-University Council of
East Africa (IUCEA).
5) Finally the inventory of all tea cultivars grown in the country was initiated during
the reporting period.
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EXPERIMENTS N17, M 8, RU1 & LU 1: CLONAL ADAPTABILITY
TRIAL IN KENYA AND TANZANIA
By Solomon W. Msomba, Samson Kamunya and Francis Wachira

PLATE 4: One of the promosing clonal material (TRIT 201/16) which is being evaluated at
NTRS, MTRS and Ilenge Rungwe

INTRODUCTION
Performance stability is one of the most desirable properties of a genotype to be released
to growers and adopted as a cultivar. The significance of genotype x environment (GxE)
interaction in genotype evaluation programme is well recognized. Inconsistent genotypic
responses to environmental factors from location to location and year to year are a
function of GxE interactions.
The GxE interactions has been defined as the failure of genotypes to achieve the same
relative performance in different environments. Therefore, identification of yieldcontributing traits and knowledge of G×E interactions and yield stability are important
for recommendation of new cultivars either for specific or wider adaptation to
environmental constraints prevailing in the target environments. The current study has
been running since March 2005. The aim is to identify both specific and widely adaptable



Plant Breeder, Botany department, TRFK
CEO, TRFK
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tea clones in four representative growing areas in the country. Highlighted in this report
is the progress made for the period from July 2010 to June 2011.
OBJECTIVES
The experiment aims to achieve three key objectives, namely;




to compare parameters of genotypic stability useful in tea breeding;
to compare the adaptability and stability levels of these genotypes to different Kenyan
and Tanzanian tea growing areas, and
to apply the concept of Genotype x Environment interactions in mapping out tea
zones of Kenya/Tanzania on the basis of clones suitable for those zones.

SITE DESCRIPTIONS
The trial is being conducted in four locations in Tanzania namely; Marikitanda Tea
Research station (MTRS); Latitude: 5º08′ S, 38º35′ E: Altitude: 970m.a.s.l, Ngwazi Tea
Research Station (NTRS): Latitude: 8º 32′ S, Longitude: 35º10′ E; Altitude: 1,840m a.s.l.
Ilenge in Rungwe District; Latitude: 09º12′S; Longitude: 033º34.6′E; Altitude:
1,315m.a.s.l and Luponde (Dansland Tea Estate); 2,200m above sea level, in Njombe
District. In Kenya the trial has been located at five sites namely Kericho, Kangaita,
Ogembo, Sotik and Nandi. The climatic conditions for the four locations in Tanzania
were presented earlier in the TRIT annual report, 2004/05.
TREATMENTS
The treatments for this trial for both Tanzania and Kenya sides was concisely reported in
previous TRIT Annual Reports 2004/05 – 2009/10 and they remain the same. It is two
seasons since the experiment at MTRS, NTRS and Ilenge in Rungwe district sites was
first pruned in 2008/09. The compound fertilizer NPK: 25: 5:5:5s was applied at the ratio
of 5:1:1 in two splits at the rate of 300 kg N ha-1 at NTRS and 250 kg N ha-1 each at
Ilenge and MTRS sites.
During the reporting period field assessment was carried at three earlier established sites
to determine the performance of clones two seasons after the first pruning cycle. While,
at Luponde site assessment progressed on agronomic parameters including; crop cover
(%), stem girth and plucking table height. The current report presents results only for
clones that were outperforming the yield control clone TRFCA SFS150.
DESIGN
The assessment of trials M8, RU 1, LU 1 and N17 followed the same design in a
Randomized Complete Block Design (RCBD) with three replicates and 18-plants per
plot. During 2010/11 dry season the experiment N17 was irrigated when the potential
Soil Water Deficit (SWD mm) reached 45-50mm. A total of 490.6 mm irrigation water
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was applied from 30th June to 29th October 2010. The trial at Dansland division (LU 1) in
Njombe district was first pruned on 08th July 2011.
RESULTS
Annual Yields (kg mt ha-1):
The results annual and mean cumulative yields for clonal adaptability trial (CAT) for
NTRS, MTRS, LU-1 and RU-1 are presented in Table 5, Table 6, Table 7 & Table 8.
Two seasons after first pruning cycle there were highly significant (p≤0.05) yield
differences among the test clones. The best performing clones at NTRS were; TRFK
301/5, TRFK 400/4, TRFK 301/4, TRFK 303/178, TRIT 201/43, TRFK430/63, TRFK
303/577, TRFK 301/6, TRFK 371/3, TRIT 201/50 and TRFK 303/259 (Table 5).
Table 5: Experiment N17: Mean annual (June 2010 to May 2011) and mean cumulative
(2006/07 to 2010-2011) yields of made tea (kgmtha-1) of 29-test clones and 2local checks at Ngwazi tea Research Station.
Yields of made tea (kgmtha-1)
Entry/Clone
Mean annual
Rank
Mean cumulative
Rank
(June 10-May 11)+
(no.)
(2006/07-2010/11)
(no.)
TRFK 301/5
4,693
1
3,556
1
TRFK 400/4
4,659
2
3,127
6
TRFK 301/4
4,586
3
3,377
2
TRFK 303/178
4,418
4
3,348
3
TRIT 201/43
4,387
5
3,145
5
TRFK430/63
4,342
6
3,254
4
TRFK 303/577
4,267
7
2,973
9
TRFK 301/6
4,120
8
3,088
8
TRFK 371/3
3,944
9
3,101
7
TRIT 201/50
3,854
10
2,501
19
TRFK 303/259
3, 826
11
2,873
11
1
SFS 150
3,681
12
2,718
12
TRFK 6/82
2,660
30
1,986
30
Mean
3,607
2,652
+
Coefficient of variation (CV) =10.3%; L.S.D= (p≤0.05) for mean annual yields 987.4
kgmtha-1; 1& 2Local check for yields and quality, respectively.
Two seasons after first pruning cycle the yields were highly significantly (P≤ 0.05)
different among the test (Table 6). The best performing clones from the same experiment
at MTRS were; TRFK 371/2, TRFK 371/3, TRIT 201/43, TRFK 301/6, TRFK 31/8,
TRIT 201/50, TRIT 201/75, TRFK 381/5, TRFK 430/7, TRIT 201/16, TRFK 11/4, TRIT
201/55, TRFK 301/5, TRIT 201/44, TRFK 371/8, Quality control clone TRFK 6/8,
TRFK 301/4, TRIT 201/73, TRFK 303/216, TRIT 201/47, TRFK 400/4, TRFK 303/259,
TRIT 201/82, TRFK 371/6, TRFK 12/19, TRFK 303/178 and TFK 303/577 (Table 6).
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Table 6: Experiment M8: Mean annual (June 2010 to May 2011) and mean cumulative
(2006/07 to 2010-2011) yields of made tea (kgmtha-1)of 29-test clones and 2-local
checks at Marikitanda Tea Research Station.
Entry/Clone
TRFK 371/2
TRFK 371/3
TRIT 201/43
TRFK 301/6
TRFK31/8
TRIT 201/50
TRIT 201/75
TRFK 381/5
TRFK 430/7
TRIT 201/16
TRFK 11/4
TRIT 201/55
TRFK 301/5
TRIT 201/44
TRFK 371/8
TRFK 6/82
TRFK 301/4
TRIT 201/73
TRFK 303/216
TRIT 201/47
TRFK 400/4
TRFK 303/259
TRIT 201/82
TRFK 371/6
TRFK 12/19
TRFK 303/178
TRFK 303/577
SFS 1501
Mean

Yields of made tea (kgmtha-1)
Mean annual
Rank
Mean cumulative
(June 10-May 11)+
(no.)
(2006/07-2010/11)
1,270
1
1,913
1,204
2
1,835
1,143
3
1,690
1,111
4
2,028
1,082
5
1,800
1,079
6
1,822
1,073
7
1,665
1,045
8
1,856
1,010
9
1,553
1,004
10
1,830
998
11
1,626
998
12
1,683
978
13
2,008
952
14
1,850
949
15
1,938
941
16
1,457
923
17
1,894
920
18
1,449
914
19
1,683
891
20
1,576
880
21
1,706
879
22
1,770
868
23
1,548
856
24
1,833
830
25
1,654
775
26
1,595
773
27
1,486
769
28
1,622
938
1,692

Rank
(no.)
4
8
15
1
12
11
18
6
25
10
21
17
2
7
3
28
5
29
16
24
14
13
26
9
20
23
27
22

+

Coefficient of variation (CV) =1.5%; L.S.D= (p≤0.05) for mean annual yields 313.1
kgmtha-1; 1& 2Local check for yields and quality, respectively.

Highly significantly yield differences were recorded at two seasons after first prune at
Ilenge in Rungwe district. Clones TRFK 430/63, TRFK 303/178, TRFK 301/6, TRFK
371/2, TRFK 381/5, TRFK 301/5, TRIT 201/16, TRFK 12/19 and TRFK 371/8 outyielded the control clone SFS 150 (Table 7).
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Table 7: Experiment RU-1: Mean annual (June 2010 to May 2011) and mean cumulative
(2006/07 to 2010-2011) yields of made tea (kgmtha-1)of 29-test clones and 2local checks at Ilenge, Rungwe district.
Yields of made tea (kgmtha-1)
Entry/Clone
Mean annual
Rank
Mean cumulative
Rank
+
(June 10-May 11)
(no.)
(2006/07-2010/11)
(no.)
TRFK 430/63
7,071
1
4,117
1
TRFK 303/178
6,255
2
3,793
4
TRFK 301/6
5,945
3
3,986
3
TRFK 371/2
5,851
4
3,618
5
TRFK 381/5
5,698
5
3,530
7
TRFK 301/5
5,685
6
4,008
2
TRIT 201/16
5,468
7
3,217
9
TRFK 12/19
5,418
8
3,172
10
TRFK 371/8
5,256
9
3,560
6
SFS 1501
5,121
10
3,015
14
TRFK 6/82
4,883
13
2,834
18
Mean
4,871
2,957
+
Coefficient of variation (CV) =11.7%; L.S.D= (p≤0.05) for mean annual yields 1,396
kgmtha-1; 1& 2Local check for yields and quality, respectively.
Until the first pruning cycle, there were no significant (p≤0.05) yield differences among
the test clones at Dansland site in Njombe district (Table 8).
Table 8: Experiment LU-1: Mean annual (June 2010 to May 2011) and mean cumulative
(2006/07 to 2010-2011) yields of made tea (kgmtha-1) of 29-test clones and 2local checks at Dansland, Njombe district.

Entry/Clone

Yields of made tea (kgmtha-1)
Mean annual
Rank
Mean cumulative
(June 10-July 11)+
(no.)
(2006/07-2010/11)
478
1
588
454
2
479
450
3
678
450
3
664
446
4
479

Rank
(no.)
7
14
3
4
14

TRFK 303/577
TRFK 6/82
TRFK 301/5
TRFK 430/63
TRFK
303/1199
TRFK303/259
443
5
386
TRFK303/178
442
6
721
TRIT 201/16
416
7
638
1
SFS 150
414
8
775
Mean
384
480
+
Coefficient of variation (CV) =7.4%; L.S.D= (p≤0.05) for mean annual yields
kgmtha-1; 1 & 2Local checks for yields and quality, respectively.
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23
2
6
1
126.2

However, the best performing clones were; TRFK303/577, TRFK 6/8, TRFK 301/5,
TRFK 430/63, TRFK 303/1199, TRFK 303/259, TRFK 303/178 and TRIT 201/16. These
clones out-yielded the control clone SFS 150. Until the first prune stage, exceptionally
low yields were recorded at this site. This is probably due to reason that large
proportional of the annual yields are recorded during warm wet season (November to
April). The remaining part of the year exhibits cool dry (end of April to July) and warm
dry (August to November) condition. During the dry season the site is frequently hit by
frost which it seriously affect the crop. Efforts to quantify the effect are underway.

Mean Cumulative Yields (kg mt ha-1) (2006/07 – 2010/11):
Two seasons after first pruning cycle clones TRFK 301/5, TRFK 400/4, TRFK 301/4,
TRFK 303/178, TRIT 201/43, TRFK430/63, TRFK 303/577, TRFK 301/6, TRFK 371/3
and TRFK 303/259 had accumulated higher yields at NTRS site (Table XX). At MTRS
higher mean accumulated yields were recorded from clones TRFK 371/2, TRFK 371/3,
TRIT 201/43, TRFK 301/6, TRFK 31/8, TRIT 201/50, TRFK 381/5, TRIT 201/16,
TRFK 11/4, TRIT 201/55, TRFK 301/5, TRIT 201/44, TRFK 371/8, TRFK 301/4, TRIT
201/73, TRFK 303/216, TRIT 201/47, TRFK 400/4, TRFK 303/259, TRFK 371/6, TRFK
12/19 (Table XX). While, at Ilenge site, higher mean cumulative yields were recorded
from clones TRFK 430/63, TRFK 303/178, TRFK 301/6, TRFK 371/2, TRFK 381/5,
TRFK 301/5, TRIT 201/16, TRFK 12/19 AND TRFK 371/8 (Table XX). At Dansland
site, until first pruning cycle clones TRFK303/577, TRFK 6/8, TRFK 301/5, TRFK
430/63, TRFK 303/1199, TRFK 303/259, TRFK 303/178 and TRIT 201/16 were
accumulating higher yields over the control clone SFS 150 (Table 8). Based on annual
and cumulative yields data, clone TRFK 303/1199 were performing poorly until two
seasons after first prune stage at NTRS, MTRS and Ilenge. A different yield trend were
recorded at Dansland site when the experiment undergone first prune.
Clones TRFK 301/5, TRFK 430/63, TRFK 303/178 and TRFK 381/5 were selected as
promising from NTRS, MTRS and Ilenge sites. The clones have been advanced into the
National Performance Trial (NPT) for distinctness, uniformity and stability (DUS) tests.
The evaluation is jointly carried between TRIT and the Tanzania Seed Certification
Institute (TOSCI).
CONCLUSION:
 Two seasons after first pruning cycle, clones TRFK 301/5, TRFK 371/2, TRFK
430/63 were out-yielded the control clone SFS 150 at NTRS.
 During the same period clone TRFK 371/3 demonstrated as best yielder at MTRS
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While at Ilenge sites, two seasons after first prune cycle the highest annual yield
were recorded from clone TRFK 430/63.
And at Dansland site, until first pruning cycle clone TRFK 303/577 were the best
yielding.
Four clones namely TRFK 301/5, TRFK 430/63, TRFK 303/178 and TRFK 381/5
were advanced into the National Performance Trial (NPT). They are being
verified for Distinctness, Uniformity and stability (DUS) in collaboration with the
Tanzania Seed Certification Institute (TOSCI).
Except at Dansland site, clone TRFK 303/1199 continues to give low annual and
cumulative yields across NTRS, MTRS and Ilenge sites.

EXPERIMENT M9: FIELD EVALUATION OF TEA PLANTED
FROM CONVENTIONAL SINGLE NODE CUTTINGS WITH
PLANTS DIRECTLY PLANTED FROM PLASTIC SPEEDLYING
TRAYS
By Solomon. W. Msomba
INTRODUCTION
This experiment involves monitoring of the field performance of plants raised using
speedling tray and conventionally raised plants planted since 2006. The major reason for
setting up this trial was to try to look at the practical ways of reducing costs of raising
plants in the nurseries. It takes up to 18 months to attain required tea planting material for
field establishment using the conventional nursery practice. The implications are higher
nursery production costs in terms of labour, management, space, rooting and growing
medium. It is assumed that raising plucking shoots using plastic speedling trays as
opposed to conventional stem cuttings as propagation material can effectively reduce
time and cost for producing tea planting material.
It is reported that use of speedling trays has several advantages including; high potential
of the resulting plants for good, early field establishment and vigorous growth, leading to
early realization of yields and returns. Also, plucking shoot plants exhibit larger bush
area due to early branching; mother bushes need no prior special care, and plucking
continues throughout the season without resting the bush. There is indication that, plants
raised from plucking shoots may be transplanted in the field at 4 – 7 months with over 85
% and 90% nursery success and field survival rate, respectively; therefore reducing the
nursery period by 11- 14 months.
OBJECTIVES
 To assess the usefulness of propagating tea planting material in the nursery using
pluckable shoots and seedling tray techniques and,
 To evaluate the field performance of the resultant Vegetativelly propagated clonal tea
material
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TREATMENTS
The details of the trial treatments were given in the previous TRIT annual reports
(2006/07, 2007/08 and 2008/09). During the season under review the trial attained first
pruning cycle 2006/07-2010/11) and was pruned. Fertilizer NPK was applied in two
splits in the ratio of 25: 5:5:5 at the rate of 250 kg Nha-1 year-1. The first split during first
week of December 2010 and the second in first week of March 2011.
DESIGN
Complete Randomized Block Design (CRBD) is used with 10 treatments replicated four
times. There are twenty tea bushes per plot, and two guard rows have been planted
around each plot.
RESULTS
Yields of made tea (kg mt ha-1)
During 2010/11, there were significant (P≤ 0.05) yield differences between the two
technologies (Figure 1). Generally, during 2010/11 when compared to the previous
season (2009/10) there was a decline in yields by 59.5% (PK99-ST) to 69.3% (201/44SP). As the trial is run under rainfed conditions this significant yield drop can be
attributed to severe drought stress that was observed in East Usambara and the fact that
the experiment had attained the first pruning cycle. The yields ranged from 373 to 679 kg
mt ha-1 for conventionally raised clones PK 99-SP and TRFK 31/8-SP, respectively.
800

Yields (kmtha-1)

700
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201/16
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201/16
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CLONES
Figure 1: Experiment M9: Mean annual yields of made tea (kgmtha-1) of 5 each clones
raised using conventional (SP) versus speedling trays (ST) techniques from June
2010 to May 2011 at MTRS; S.e.d= 64.8kgmtha-1 (n=4); C.V= 13.9%.
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Among the conventionally raised (SPs) treatments, clones PK 99-SP and control TRFK
6/10-SP gave significantly lower and higher yields respectively among the treatments.
Whereas for the speedlying tray technique, the least and highest yields were registered
from clones 201/16-ST and 201/16-SP, respectively. When comparing the two techniques
at the time of first pruning cycle, the conventional technique proved superior over the
speedling tray. This was demonstrated by the control clone TRFK 6/10 which gave
significantly (P≤ 0.05) higher yields of made tea over the rest of the treatments.
Regardless of the technology, clone PK 99 continued to give significantly (P≤ 0.05)
lower yields among the test clones at MTRS. This experiment was due for first prune
during 2010/2011.

Table 9: Experiment M9: Plant height (cm), Crop cover (%) and growth in stem girth of
5-clones raised using conventional (SP) versus speedling trays from June 2010
to May 2011 at MTRS.
Clone

Plant
height (cm)

Rank
(No.)

Crop
cover (%)

Rank
(No.)

Stem
diameter
(mm)

Rank
(No.)

TRIT PK 99-SP
65.5
10
91.0
3
54.3
9
TRIT PK 99-ST
67.3
7
90.2
2
56.7
4
TRFK 31/8-ST
69.2
6
100.3
1
56.5
5
TRIT 201/44-SP
67.3
8
100.4
1
54.1
10
TRFK 6/10-ST2
70.8
3
100.7
1
60.6
2
TRFK 6/10-SP1
69.3
5
100.9
1
56.5
6
TRIT 201/44-ST
65.9
9
100.3
1
56.2
7
TRIT 201/16-ST
70.9
2
100.6
1
58.7
3
TRIT 201/16-SP
71.5
1
100.1
1
60.9
1
TRFK 31/8-SP
69.5
4
100.5
1
55.6
8
Mean
68.7
98.5
57.0
C.V (%)
1.2
0.4
1.4
L.S.D= (p≤0.05):(n=4)
2.39
8.5
5.1
1&2
Local checks for conventional (SP) and speedling trays (ST) nursery techniques,
respectively
Plant height (cm), Crop cover (%) and Growth in stem girth (mm)
There were significantly (P≤ 0.05) differences among the treatments in terms of increase
in plant height (cm) and crop cover (%), while significant (P≤ 0.05) differences were
observed only on growth in stem girth (mm) (Table 5).
The least and highest increase in plant height were recorded from conventionally raised
clones (TRIT PK 99-SP) and (TRIT 201/16-SP) techniques, respectively. Except clone
PK 99 raised using both techniques all other clones had registered slightly over 100%
crop cover when the experiment attained the first pruning cycle. Clones TRIT 201/44-SP
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and TRIT 201/16 raised by conventional technique gave significantly (P≤ 0.05) higher
growth in stem diameter.
Agronomicaly, raising clones using conventional technique has proved to be
advantageous over the speedling tray. This was demonstrated by clone TRIT 201/16-SP.
Until the first pruning cycle, Clone TRIT 201/16-SP performed relatively faster than the
entire treatments all assessed agronomic parameters in this experiment.

CONCLUSION
 Until first pruning cycle, the results have shown that there is an advantage in
raising tea planting materials using conventional than the speedling tray
technique. Control clone TRFK 6/10 outperformed all other clones in terms of
yields.


Clone TRIT 201/16-SP also proved superiority in all assessed agronomic
parameters as the trial reached a first pruning cycle.

EXPERIMENT M10 & N19: EVALUATION OF IMPROVED
CLONAL AND ROOTSTOCKS FROM THE TRFCA UNDER RAINFED AND SUPPLEMENT IRRIGATION CONDITIONS IN
TANZANIA
By Solomon W. Msomba
INTRODUCTION
The performance of tea crop in terms of growth, yields and quality is influenced by the
interaction of genetic and environmental factors. This implies that, some tea cultivars
may express high or low productive potential at one locality but not necessarily
elsewhere. Currently, there are dynamic changes in the environment posing difficulties
for some tea cultivars to cope with these changes. What used to be favourable tea
growing area weather is now changing beyond growers expectations. This has reduced
the potentials for growers to maximize productivity of the already established tea
cultivars.
For the past three and four years the crop improvement programme continued to evaluate
the field performance of improved tea materials from the TRFCA at NTRS and MTRS,
respectively. The experiment has attained first pruning cycle at MTRS. The same
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experiment at NTRS which was planted a year later will reach the same stage during
2011/2012.
OBJECTIVES
 To evaluate the performances of improved plain clonal and rootstock teas under
Tanzanian conditions.
TREATMENTS
The treatments are the same as reported in previous TRIT Annual Reports. During the
reporting period, fertilizer NPK (25:5:5:5) was applied at the rate of 250 kg N ha-1 in a
single dose during first week of December 2010 at MTRS; while, at NTRS, the same type
of fertilizer was applied at annual rate of 300 kgNha-1year-1 in two splits during second
weeks of February and April, 2011, respectively.
DESIGN
The experiment used a complete randomized block design with three replicates, each
replication separated by two rows of tea bushes. Each plot consists of 18 tea bushes (6rows each with 3-bushes) surrounded by two guard rows.
RESULTS
(a) Experiment M10: Marikitanda Tea Research Station
Annual Yield of made (kg mt ha-1)
During 2010/11 the experiment at Marikitanda site attained first pruning cycle (April
2007-April 2011). Compared to the previous season (2009/10) during 2010/11 the yields
of made tea (kgmtha-1) dropped by 50.5 - 66.3% (Figure 2). This is probably due to
severe drought and that the experiment has attained first pruning cycle. However, during
the reporting year there were high significant (p≤0.05) yield differences among the
treatments. The least and highest yields (kgmtha-1) of 593 and 1,097(kgmtha-1) were
recorded from clones PK 99 and PC 198, respectively. Other clones and rootstocks
namely, PC 185, RC 15, PC 213, PC 168, RC 6, RC 7, PK 7, PC 184, and RC 4 gave
significantly (p≤0.05) lower yields than the best clone PC 198 but significantly (p≤0.05)
higher yields over the control clone TRFK 6/10 (Table XX). Clones PC 117, RC 13 and
PK 99 demonstrated poor yield performance.
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Until at first pruning cycle (April 2007 to May 2011), significant (p≤0.05) higher yield
performance were registered from the promising rootstock RC 15 and clones PCs 185,
198. Rootstocks RCs 4 and 6 and clone PC 168 were performing very close to the above
best yielding treatments. During this period, it was evident that rootstocks were good
starter but with time they were overtaken by the promising clones. This was demonstrated
by rootstocks RCs 4, 6 and 15. Except rootstock RC 15, these gave superior yields during
2006/07 but right from second (2007/08) to fourth seasons (2010/11) were overtaken by
the promising clones PCs 168, 185 and 198.
3,000

Yields (kgmtha-1)

2,500
2,000
1,500
1,000
500
0

PC 168

PC 185

CLONES

2009/10

PC 198

RC 6

RC 4

RC 15

RC 7

PC 117

TRFK 6/10

PC 213

PC 184

PK 7

PK 99

RC 13

TRFK 6/8

2008/09

2010/11

Figure 2 :Experiment M10: Annual yields of made tea (kgmtha-1) of 5-rootstocks; 8improved clones (6-from the TRFCA; 2- from Tanzania) compared with clones
TRFK 6/10 (Yields) and TRFK 6/8 (Quality) from June 2010 to May 2011 under
rain-fed regime at Marikitanda Tea Research Station; S.e.d= 237.6 kgmtha-1;
CV=17.0 %.
Plant height (cm), Crop cover (%) and growth in stem diameter (mm)
Until the first pruning cycle, assessment was done on agronomic parameters including
plant height (cm), crop cover (%) and growth in stem diameter (mm) (Table XX). The
least and highest increase in plucking table were recorded from clone PC 117 (52.9cm)
and rootstock 7 (60.9cm), respectively. While, the promising clones PCs 213 (75.0%) and
168 (99.4%) recorded least and highest crop cover, respectively. And, the growth in stem
diameter was in the range of 44.5 to 53.6mm for the yield control clone TRFK 6/10 and
rootstock RC 4, respectively (Table XX). All these parameters were significantly
different (p≤0.05) among the treatments.
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(a) Experiment N19: Ngwazi Tea Research Station
Annual Yield of made (kg mt ha-1)
The yield data for 2009/10 and 2010/11 are presented in Figure 3. During 2010/11, there
were highly significant (p≤0.05) yield differences among treatments. The annual yield
ranged from 828 to 2,428 kgmtha-1 for clone TRFK 6/8 and promising clone PC 184,
respectively. Clones PCs 117, 168, 198, 213; PK series 7 and 99 and rootstock RC 15
produced significantly (p≤0.05) lower yields than the best clone PC 184 but significantly
(p≤0.05) higher yields than the control clone AHS 15/10. Rootstocks of RCs series 4, 6,
7 and 13 were yielding poorly overall.
Interestingly, three seasons from field establishment, clone PC 184 continues to give
consistently and significantly (p≤0.05) higher yields over other clones in the entire
treatments (Figure 3). Compared to the previous season, during 2010/11 yields of made
tea (kgmtha-1) increased by 7.9 to 53.3% among the test clones.
Table 10: Experiment M10: Plant height (cm), crop ground cover (%) and growth in
stem diameter (mm) of 5-rootstocks, 8-promising progenies and 2-local checks
under rain-fed regime from June 2010 to May 2011 at Marikitanda Tea
Research Station.
Clone

Plant
Height
(cm)
58.1
56.3
54.9
57.3
60.9
52.9
55.4
55.8
60.0
55.9
54.4
57.6
53.7
57.4
53.2
56.3
0.8
2.49

Rank
(No.)

Crop
Cover
(%)
98.3
96.5
95.7
90.6
92.1
95.1
99.4
86.0
92.5
88.5
75.0
89.1
82.0
86.5
86.0
90.2
2.1
10.09

RC 13
4
RC 15
7
RC 4
11
RC 6
6
RC 7
1
PC 117
15
PC 168
10
PC 184
9
PC 185
2
PC 198
8
PC 213
12
PK 7
4
PK 99
13
TRFK 6/101
5
TRFK 6/82
14
Mean
CV (%)
L.S.D=
(p≤0.05)
1&2
Local checks for yields and quality, respectively.
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Rank
(No.)
2
3
4
8
7
5
1
13
6
10
15
9
14
11
12

Stem
diameter
(mm)
52.4
47.9
53.6
45.4
52.1
48.8
47.9
47.4
52.1
45.0
45.1
45.4
44.9
44.5
45.4
47.9
2.9
4.85

Rank
(No.)
2
7
1
11
4
5
6
8
3
13
12
10
14
15
9

3,000

Yields (kgmtha-1)

2,500
2,000
1,500
1,000
2009/10
500

2010/11

0
PC 184

RC 4

PC 168

RC 7

PK 7

RC 15

PK 99

RC 13

PC 213

PC 185

PC 198

RC 6

PC 117

AHS 15/10

TRFK 6/8

CLONES
Figure 3:Experiment N19: Annual yields of made tea (kgmtha-1) of 5-rootstocks; 8improved clones (6-from the TRFCA; 2- from Tanzania) compared with clones
AHS 15/10 (Yields) and TRFK 6/8 (Quality) from June 2010 to May 2011 under
rain-fed regime at Ngwazi Tea Research Station; S.e.d= 241.7 kgmtha-1;
CV=14.8 %.

Plant height (cm), Crop cover (%) and growth in stem diameter (mm)
Three seasons after field establishment there were highly significant (p≤0.05) differences
among treatments in terms of plant height (cm), crop cover (%) and growth in stem
diameter (mm) at NTRS site (Table 7). The plant height ranged from 49.9 to 70.9cm from
the quality control clone TRFK 6/8 and promising rootstock RC 13, respectively. The
ground cover ranged from 41.9% to 86.7% for the quality control clone TRFK 6/8 and
rootstock RC 13, respectively. Increase in stem girth ranged from 26.4 mm to 42.9mm for
the quality control clone TRFK 6/8 and promising clone PC 185, respectively.
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Table 11: Experiment N19: Plant height (cm), crop ground cover (%) and growth in stem
diameter (mm) of 5-rootstocks, 8-promising progenies and 2-local checks
under rain-fed regime from June 2010 to May 2011 at Ngwazi Tea Research
Station.
Plant
Rank
Crop
Height
(No.)
Cover
(cm)
(%)
RC 13
70.9
1
86.7
RC 15
63.7
6
76.8
RC 4
57.6
13
76.6
RC 6
64.4
5
69.3
RC 7
68.3
2
80.0
PC 117
53.4
14
62.8
PC 168
59.5
11
86.6
PC 184
66.7
4
80.8
PC 185
67.4
3
75.5
PC 198
61.1
7
56.6
PC 213
60.2
9
61.4
PK 7
59.0
12
71.1
PK 99
59.6
10
79.2
1
AHS 15/10
61.0
8
86.5
TRFK 6/82
49.9
15
41.9
Mean
61.5
72.8
CV (%)
0.9
2.7
L.S.D=p≤0.05
4.02
9.05
1&2
Yields and quality local checks, respectively.
Clone

Rank
(No.)
1
7
8
11
10
12
2
4
9
14
13
10
6
3
15

Stem
diameter
(mm)
47.6
40.8
43.9
41.1
47.3
41.9
44.8
46.6
49.2
42.3
41.2
43.5
43.3
39.2
26.4
42.6
1.1
7.97

Rank
(No.)
2
13
6
12
7
10
5
4
1
9
11
7
8
14
15

CONCLUSION
 During 2010/11 highest yields at MTRS and NTRS were recorded from clones PC
168 and PC 184, respectively.


Both at NTRS and MTRS sites, the lowest yields were obtained from the quality
control clone TRFK 6/8.



At MTRS, faster increase in plant height, ground cover and stem girth diameter
were recorded from rootstock RC 7, clone PC 168 and rootstock RC 4,
respectively..



At NTRS, faster increase in plant height and ground cover was recorded for
rootstocks PC 13 and RC 13, respectively, meanwhile Clone PC 185 recorded
faster increase in stem girth diameter during the same season.
Clone TRFK 6/8 performed poorly in all assessed agronomic parameters at
NTRS.
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EXPERIMENT K4: PLANT IMPROVEMENT AND CLONAL
SELECTION (KIF/CFT/2002/1)
By Michael S.C. Mhosole and Solomon W. Msomba
OBJECTIVE


To select high yielding lines from Polyclonal and seedling tea materials.

TREATMENTS
The treatments and applied design remains the same as presented in the previous reports
(1999 to 2009/10). The experiment received NPK fertilizer in the ratio of 25:5:5 at the
annual rate of 250 kg N ha-1 in single dose in during the second week of December 2010.
RESULTS
Annual yields of made tea (kg mt ha-1):
There were highly significant (P≤0.05) yield differences among the test clones (Table 8).
In the year under review yields of made tea ranged from 1,785 kg mt ha-1 for clone KFS
41 to 4,156 kg mt ha-1 for promising clone PK 99, respectively (Table 7). As recorded in
the previous seasons, Clone PK 99 out-performed all the control clones SFS150
(3,438kgmtha-1), BBT207 (1,842kgmtha-1) and TN14/3 (2,910kgmtha-1). During 2010/11
Clone PK 7 (4,156kgmtha-1) continue to perform very close to the best clone PK 99.
Other clones gave significantly (P≤0.05) lower yields than the best control clone SFS
150.
For the period from 2000/03 to 2010/11, clones PK 99, PK 7, PK 74 were noted to
accumulate higher yields of made tea over the best control clone SFS 150 (Table 8). The
test clone PK 48 accumulated relatively higher good yields close to the best clones above
but low cumulative yields than the best control clone SFS 150. Clones KFS 41 and KFS
50 had significantly low mean annual yields (2010/11) and were accumulating relatively
lower yields similar to the poor control clone BBT 207.
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Table 12: Experiment K 4: annual (2010/11) and cumulative (2000/03 to 2010/11) yields
of made tea (kg mt ha-1) of 10-clonal selections and 3-control clones; at
Kifyulilo Agricultural Research Station.
Entry/Clone

Mean Annual yields
(kg mt ha-1)
4,156
4,147
3,438
3,190
3,055
3,147
2,756
2,664
2,924
2,910
2,604
2,307
1,842
1,785
2,923

Rank
(No.)
1
2
3
4
5
6
7
8
9
10
11
12
13
14

PK99
PK7
SFS150
PK74
PK43
32/29
PK31
PK40
PK 90
TN14-3
PK 48
KFS50
BBT207
KFS41
Mean
C.V. (%)=10.1;
L.S.D (p≤0.05)(n=4): 421.1 mean annual yields (kgmtha-1).

Cum Yields
(kg mt ha-1)
23,530
22,798
19,244
20,332
17,970
18,758
18,344
16,165
16,872
15,507
19,124
13,973
13,482
10,756
17,633

Rank
(No.)
1
2
4
3
8
6
7
10
9
11
5
12
13
14

CONCLUSIONS


During 2009/10 and nine seasons after field establishment clone PK 99
consistently demonstrated the best yielder over the entire test clones.



Other clones PK 7, 32/29 and KFS 48 were giving yields very close to the best
clone PK 99.



During the reporting period clone KFS 41 were performing poorly (mean annual
yields) compared to the rest clones in this trial.



For the period from 2000/03 to 2010/11, clones KFS 41 and KFS 50 were
accumulating low yields similar to poorly control clone BBT 207.l



The experiment is officially closed. The way forward is to advance clones PK
99, PK 7, PK 74 and KFS 48 into adaptability trial stage.

45

EXPERIMENT 21A: EVALUATION OF THE RESPONSE OF
CLONE TRFK 6/8 TO NITROGEN FERTILIZER RATES AND
HARVESTING INTERVALS IN TANZANIA
By Solomon W. Msomba
INTRODUCTION
Most of the clones and agronomic practices applied by tea growers in Tanzania were
developed in Kenya mainly before the collapse of the Tea Research Institute of East
Africa (TRIEA) and adopted without re-testing prior to commercial adoption. This is
despite the knowledge that responses to agronomic inputs are largely influenced by the
environment, suggesting that different environments may require different agronomic
inputs for the realization of high tea yields and production of high quality tea. Clone
TRFK 6/8 is widely grown in East Africa. In Tanzania it accounts for approximately 48
% of total clonal tea area. The main objective of this study was to evaluate the response
of clone TRFK 6/8 to nitrogen fertilizer rates and harvesting intervals in Tanzania and
optimizes the agronomic practices for economic returns and conservation of environment.
This is part of a collaboration activity undertaken in Kenya, Rwanda and Tanzania and
partly funded by IUCEA. This report presents progress made in Tanzania for 2010/11
research year.
OBJECTIVES
The project continues to run on the same specific objectives including:

Establish the effect of nitrogen rates and plucking frequency on the yields and
yield components of clone TRFK 6/8 tea plants grown at different sites in
Tanzania



Determine if black tea quality parameters and/or green leaf chemical quality
precursors of clone TRFK 6/8 vary with locality, fertilizer rate and plucking
frequency in the tea growing areas in Tanzania

TREATMENTS
For three consecutive years (2008 to 2010) this experiment has been conducted at the
same sites namely; Maruku (Latitude: 1°23′S, Longitude: 31°45′E.), Katoke (Latitude:
13°6′S Longitude: 31°41′E.) and Ngwazi (Latitude: 8°32′S, Longitude: 35°10′E), using
same design and treatments as earlier reported. The three factors consisting of 5 fertilizer
rates and 3 plucking intervals in complete block design with three replications. The main
treatments were 3 sites with nitrogen rates (0, 75, 150, 225 and 300 kg N ha-1 year-1 as
NPKs 25: 5: 5:5) as sub-treatments and plucking (7, 14 and 21 days intervals) as sub-sub
treatment. The sub-sub plot treatment consisted of 30 bushes of clone TRFK 6/8. The
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trial was set on varied spacing from 0.6m x 1.2m for Ngwazi to 0.9m x 1.2m triangular
for Maruku and Katoke sites. Tea at each site was initially pruned between April and
August 2008 to put all bushes at all sites in the same pruning cycle. Experimental plots
were demarcated and uniformity test was carried out between July and September 2008
depending on the availability of enough soil moisture content at respective sites.
During the year 2010/11, fertilizer treatments were applied on January 2011 at Ngwazi
and May 2011 at Maruku and Katoke sites, in single application at different five rates (0,
75, 150, 225 and 300 kg N ha-1 year-1). The trial was harvested at three intervals of 7, 14
and 21 days at all sites as earlier planned. The experiment at Maruku and Katoke sites
was pruned on 15/6/2011 and 15/8/2011, respectively.
RESULTS:
Tables 13, 14 and 15 summarize yield response of clone TRFK 6/8 to location of the trial,
rate of nitrogen fertiliser and plucking intervals for June 2010 to May 2011. Similarly
like previous year, there were no significant yield responses to nitrogen fertiliser rates.
However, the yields of test clone TRFK 6/8 tended to increase with increase in applied
fertilizer rates across all locations. The mean location yields ranged from 1,843 kg mt ha-1
for Maruku site to 4,358 kg mt ha-1 for Ngwazi site in Kagera region and Mufindi district,
respectively. The increase in yields attributed to nitrogen rates ranged from 1,339 kg mt
ha-1 when no fertilizer was applied to 2,257 kg mt ha-1 when 225 kg N ha-1 per annum
was applied (Table 13). Generally, relatively low yields were recorded during 2010/11
compared the previous season. The yield reduction was mainly noted at Katoke site. This
is probably due to prolonged drought stress that hit the site from August to December
2010.
Table 13: Experiment N21a: Changes in yields (kg mt ha-1) due to location of production
and annual rates of nitrogenous fertilizer (kg N ha-1 year-1) on clone TRFK 6/8
(June 2010 to May 2011), at NTRS, Maruku and Katoke in Tanzania.
Location
0
3,913
1,916
1,339
2,389

Ngwazi
Maruku
Katoke
Mean N-Rates
CV (%)
LSD, (P≤ 0.05): (n=3)
Interaction

Nitrogen Rates (kg Nha-1year-1)
75
150
225
4,314
4,372
4,616
2,101
2,151
2,198
1,734
1,852
2,257
2,716
2,792
3,024
8.1
213.4
NS

300
4,576
1,767
2,032
2,792

Mean
Location
4,358
2,027
1,843

369.9

During 2010/11 plucking at 14 days interval gave higher yields than after every 7 and 21
days (Table 14). This was evident at Ngwazi and Maruku sites; while at Katoke site
plucking at 7 days intervals continue to yield higher compared to when harvested after 14
and 21 days intervals. Unlike in the previous season, the highest yields of 4,646 kg mt
ha-1 due to plucking intervals were recorded from Ngwazi site at 14 days plucking
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interval. Similarly, plucking at 21 days interval continues to give lower yields of 1,784kg
mt ha-1 at Katoke site.
Table 14: Experiment N21a: Changes in yields (kg mt ha-1) due to location of production
and plucking intervals (days) on clone TRFK 6/8 (June 2010 to May 2011) at
NTRS, Maruku and Katoke sites in Tanzania
Plucking Intervals
7 days
14 days
21 days
Mean-location
CV (%)
LSD, (P≤ 0.05):(n=3)
Interaction

Location of Production
Ngwazi
Maruku
Katoke
4,163
2,032
1,953
4,646
2,084
1,791
4,265
1,966
1,784
4,358
2,027
1,843
11.3
229.3
NS

Mean Plucking
intervals
2,716
2,840
2,672

396.9

During 2010/11 the yield response of clone TRFK 6/8 to applied nitrogen fertilizer rates
showed the same as in the previous season whereby it increased with the increase in
fertiliser application rate. However, during the same season there was a slight change in
response due to plucking intervals whereby the best mean yield (2,840 kg mt ha-1) was
obtained at 14 days interval. Application of nitrogen fertilizer at 225 kg N ha-1 Year-1 and
the plucking interval of 14 days continue to give higher mean yields (Table 15).
Table 15: Experiment N21a: Changes in yields (kg mt ha-1) due to annual rates of
nitrogenous fertilizer (kg N ha-1 year-1) and plucking intervals (days) on clone
TRFK 6/8 (June 2010 to May 2011).
Nitrogen Rates (kg Nha-1year-1)

Plucking
Intervals
0
2,357
2,597
2,214
2,389

7 days
14 days
21 days
Mean –N rates
CV (%)
LSD, (P≤ 0.05): (n=3)

75
2,691
2,806
2,657
2,718

150
2,701
2,942
2,732
2,792
6.7
182.6

225
3,005
3,091
2,975
3,024

Mean plucking
intervals
300
2,825
2,770
2,780
2,792

2,716
2,841
2,672

141.1

CONCLUSION
 During the reporting time, the highest yields of 4,616kg mt ha-1 were obtained at
Ngwazi site, whereas the lowest yields of 1,339kg mt ha-1 was recorded at Katoke
site. The highest yields were recorded when nitrogen fertiliser was applied at the
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annual rate of 255 kg Nha-1 and lowest yield was obtained when no fertilizer was
applied.


Unlike the two previous seasons, during 2010/11 the highest mean yield of
2,840kgmtha-1 was obtained at the plucking interval of 14 days, followed by 7
days and lastly 21 days.



The plucking interval followed a trend of 7 days<14 days> 21 days.



As in the previous season the mean peak yields were realized at nitrogenous rate
of 225 kg N ha-1year-1.

INVENTORY OF TEA CULTIVARS GROWN IN TANZANIA
By Solomon W. Msomba
INTRODUCTION
According to SO and So, 19xx, Tea was first introduced in the country on experimental
basis in 1904. Commercial tea production began in 1930; by 1934 an estimated 1,000ha
had been planted through “freely” distributed seedling tea. A large proportional of estates
grown teas was seed propagated. Seedling tea are perceived be genetically diverse.
Smallholder growers began planting tea in 1963/64, and most of it was propagated using
seeds. By early 1970’s clonal teas was introduced in both; large estates and smallholder
growers through by then the Tea Research Institute of East Africa (TRIEA).
To date, there are several tea cultivars grown in the country; some imported from abroad
and others selected from within the country. A significant number of these materials were
obtained through the formal exchange of research material programme between TRIT
and other neighbouring tea research institutes. For some clones, the information on their
commercial values wherever they are grown in the country is lacking. The suitability and
productive potential under specified ecological area tend to vary among tea cultivars.
There is a need therefore to characterize these tea cultivars obtained from different tea
growing areas. These can provide a framework for specific recommendations of suitable
promising cultivars in respective agro-ecological zones and for specific target farming
systems (smallholders, medium and large estates).
In 2008 the Tea Research Institute of Tanzania (TRIT) prepared a Strategic Action Plan.
The aim was to provide the mechanism which will guide the implementation of planned
activities for the period of 5 years (2008-2013). One of the priority area earmarked in the
strategy was to conduct a survey of all grown tea cultivars in Tanzania. It was particularly
suggested the survey to include all tea growers in all tea growing areas of Tanzania.
Ultimately the expected objectively output included the following;
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OBJECTIVES/EXPECTED OUTPUTS
 To identify and document existing tea cultivars (both clonal and seedling teas) in
different geographical tea growing areas in the country.


To rationalize current clonal research on identified most promising/prominent
clones



To establish clonal catalogue based on assembled information on different tea
cultivars.

METHODS
Since the main objective of this study was to carry out inventory of cultivars grown in
Tanzania, then both quantitative and qualitative type of data gathering tool was adopted.
Quantitative methods ensure both adequate coverage and a concise quantification of the
parameters being measures is achieved. On the other hand historical information and
other memory based information do require qualitative data gathering tools, so both were
adopted for the purpose of collecting comprehensive data.
Development of questionnaire for the survey
A questionnaire was developed to capture information from various categories of growers
including smallholder farmers and estate farm mangers in both medium and larger tea
estates. The questionnaire consisted of eleven questions aimed at identification and
quantification of the cultivars. Qualitative information was captures through direct
discussions with the respondents in the form of focus groups as well as semi structured
interviews. The plan was to collect information from 30 representative/ respondents in
each representative tea area. Collected information shall be compiled and statistically
analysed using relevant statistical package.
PROGRESS AND FUTURE PLANS
Until the preparation of the current report collection of information have been
accomplished from 80% of the total tea growing areas in the country. These includes;
Kagera region, East and West Usambaras, Rungwe district and part of Njombe district.
The remaining areas to be covered include part of Njombe district (mainly smallholders),
Mufindi and Kilolo districts.
The remaining field data collection will be accomplished within the next reporting time
including presentation of the final report.
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SOIL FERTILITY MANAGEMENT PROGRAMME (SFMP)
By Ernest Kimambo

PLATE 5: Soil sampling at Ngwazi Tea estate, Mufindi

INTRODUCTION
During the reporting period 2010/11, the main activity of the SFMP was to consolidate
the work with soil plant laboratory in order to maintain the momentum in analytical
work. During the reporting period the laboratory was enabled to participate in an
International Sample exchange Programme (WEPAL) for improved analytical
proficiency. Work on interpretation of analytical results and provision of advisory reports
to stakeholders continued. No new experiments or on-farm trials were initiated. The
programme were able to conduct two soils and leaf surveys in Lupembe Njombe and
Mponde Lushoto tea catchment areas in strategic sampling in order to identify soil
nutritional problems and limiting elements in tea production, in order to collect
information which could lead to development of site specific fertilizer recommendations.
This work is part of an on-going country wide programme by the Soil Fertility
Management Programme, which includes sampling soils and plants in all the main tea
growing areas of the country and analysis of the same to search for information for
diagnosis and prediction of fertilizer needs.

51

ASSESSMENT OF NUTRIENT STATUS OF SOILS AND TEA
PLANTS IN LUSHOTO AND NJOMBE DISTRICTS
BACKGROUND
This work is part of a country wide programme by the Soil Fertility Management
Programme (SFMP), which includes sampling soils and plants in all the main tea growing
areas of the country and analysis of the same to search for information for diagnosis and
prediction of fertilizer needs.
The field work in Lupembe was carried out during October-November 2010, by the TRIT
staff, based at Ngwazi in Mufindi, initially following a request from the Techno Serve, an
NGO working with tea growers in Njombe. In the Usambaras field work was conducted
during April/May 2011, as collaborative work between TRIT and an MSc student with
MOI University, Kenya as part of his field work to fulfil the academic requirement of the
university.
OBJECTIVES
The main objective of this study was to conduct an inventory and assessment of soils and
plant nutrient status of Lupembe division in Njombe District and the Lushoto District in
West Usambaras tea catchment areas, which could lead to site specific soil nutrient
management and better use of natural resources and increased crop productivity.
JUSTIFICATION:
The current status of soil fertility in many of the tea growing districts is unknown and in
some areas there is no soil data base to enable researchers and growers to determine the
type, form or rates of fertilizers to use in crops particularly the tea crop. This situation has
led to the inappropriate use of the land resources resulting in soil mining of nutrients,
poor yields and unsustainable production system. Fertilizer use by smallholder tea
growers is very basic in most of the tea growing areas of the country. Currently there are
blanket recommendations based on conventional on station experiments, which do not
take into account differences in soil properties across various agro ecological zones.
Carrying out large scale soil fertility surveys with the purpose of increasing tea
production quickly or for expansion of the use of mineral fertilizers can reduce the large
areas with non specific fertilizers recommendations. The first step in such operations is to
find out for each area, the physical and chemical properties of the soils which will
determine the most limiting nutrient and will point to the type and quantities of fertilizers
needed under the given farming conditions in order to obtain substantial yield increases
in such a way that fertilizer use is profitable and economically sound. This will be
followed by simple fertilizer trials in farmers fields based on the identified soil
characteristics. This will make it possible for the immediate use of fertilizers and
increased yields without necessitating large scale changes in farming practices.

52

The tea growing areas of Lushoto and Njombe districts are among those where detailed
soil maps on soil characteristics are unavailable for proper fertilizer recommendations in
tea production and tea responses to various nutrients have not been established. With the
sampling of soils to be undertaken per agro-ecological zonation, it will be possible to
establish the potential limiting nutrient(s). In addition to identifying the limiting factors
and directly applicable fertilizer recommendations, other valuable information could be
obtained during implementation of on farm trials like delivery of valuable extension
information to the farmers, time, methods and type of fertilizers application, plant and
fertilizer interaction, residual and cumulative fertilizer efficiency and the characteristic
differences in production capacity of various soil types in various agro-ecological zones.
DESCRIPTION OF THE ENVIRONMENT

Lupembe: The typical land form at Lupembe is a more undulating landscape with flatter
top slope. The altitude of the hilltops range from 900m in the East to1600 m a.s.l, in the
West near Lupembe and Nyave. Mean annual rainfall ranges between 1200-1600 mm
much of it falling between mid November to April, the growing period lasting for about
230 days. Rainfall is below 50 mm from May to October.
Mean annual temperature is 16.70C with a mean monthly minimum value of 12.90C in
July and a mean monthly maximum of 22.10C in November. The tea growing area of
Lupembe is designated as Agro ecological zone H5, according to National Soil Service
classification (NSS, 2006)
The soils are highly leached red clays, mostly with humic topsoil (top soil often about 60
cm deep) influenced by volcanic ash and with medium to high soil fertility. Soils have
good workability properties, medium levels of OM and potassium, moderate to high
nutrient-retention capacity, low phosphorus with possible fixation, requiring intensive to
very intensive conservation measures to ensure topsoil stability under cultivation.

Lushoto: The tea growing area of Lushoto is in agro ecological zone E12 as per NSS
Classification. Major land features include summits, upper slopes, mid slopes and lower
slopes. The summits and upper slopes are relatively elevated part of the mountainous
terrain with dominant slopes ranging from 15 to 40%. Elevation range from 1000-2000
m.a.s.l. Annual rainfall ranges from 1,000-1,500 mm, bimodal falling during MarchMay-long rains and again in October-December-short rains and temperatures from 18280C. Land form is dissected, rolling to hilly mountainous plateaux, in parts affected by
severe water erosion. The area is mainly covered by well drained-deep yellowish or
reddish sandy clays with moderate to strong structure, with moderate natural soil fertility.
The soils have moderate available water holding capacity 70-120 mm/m and favourable
moisture storing properties.
Lushoto as well as Lupembe tea growing areas have very favourable physical conditions
for the cultivation of high value crops such as tea, coffee, maize, beans fruits and
vegetable. However, the ecosystem in these upland areas is very diverse in terms of
geography, climate and soil type, forming various sub-ecosystems. Most of the
agricultural lands and forestry are in sloping lands. In times of heavy rainfall and steep
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slope conditions, soil degradation resulting from soil erosion becomes a serious concern
for agriculturalists.
MATERIALS AND METHODS
In the mountainous areas of Lushoto and Lupembe NSS has identified agro ecological
zones E12 and H5 as good for growing tea, based on climate (rainfall and temperature),
soil type, elevation, soil moisture characteristics and length of growing period. The
sampling plan covered these two agro ecological zones with diverse farming systems.
The criteria for selecting these areas were: high potential for tea production, lack of soil
information, little or non use of farm inputs for prolonged periods and existence of
potential users. In the absence of a detailed soil classification map, the selection of sites
for soil and plant sampling was conducted based on the extension workers’ knowledge
(TRIT extension Unit for the New Mponde Tea Company and Techno Serve extension
staff for Lupembe) of existing rainfall pattern, agricultural productivity and approximate
soil fertility distribution of the area. Soil and plant samples were taken from tea farmers’
plots in a random pattern. At each of the sites, 10-12 subsamples were taken with a soil
auger at a depth of 0-30 cm were composited to form one sample, while 100 mature third
leaves from seedling tea and 50-60 from clonal tea, were collected to form one leaf
sample. The samples were prepared and analysed at the TRIT soil laboratory at Ngwazi,
Mufindi.

RESULTS FOR LUPEMBE, NJOMBE DISTRICT
The top soils 0-30 cm samples were collected during October-November 2010 from
randomly selected and representative smallholder tea fields in Lupembe Division and
covering 17 villages growing tea. The chemical properties of these samples are given in
Table 1 and 2.
pH
Soil pH is a critical factor for tea growth. The pH of tea soils of Lupembe ranged from
5.13 to 5.99 with a mean of 5.52, while the optimum is considered to be 4.5-5.7. With
such low acidity the tea crop is unable to take up adequate quantities of Al3+ and Fe2+,
which becomes deficient at neutral or weak acid conditions. Over 56% of the tea fields in
Lupembe have pH higher than 5.5. It has been indicated that high pH and low content of
Al, Zn and Fe in soils caused high mortality and stunted growth of tea plants (Liang, Y.R.
1995).
Organic Matter (OM)
The soil organic matter status is in the medium category 4.33%, which has a direct
benefit on the CEC status of the soils where some 35% of the tea fields were found to
have a slightly lower CEC value. It is advisable to maintain medium category or even to
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enhance the OM status to high category as OM is the source of all plant nutrients,
improves water holding capacity, CEC and sustains microbial activity.

Total Nitrogen
Nitrogen was found to be deficient in over 50% of the tea fields. Since tea is a crop
whose vegetative part (greenleaf) is constantly harvested hence requiring substantial
replenishment, nitrogen is therefore the most important nutrient. Everywhere with N
deficient soils and where fertilizers have not been used there has always been a positive
nitrogen response. Usually, the response tends to be greater in the presence of phosphorus
and potassium in the soil. In order to obtain cumulative response, nitrogen must be
applied every year and this has not been the case for Lupembe tea catchment areas.

Available Soil Phosphorus
Phosphorus deficiency is a concern and a major problem in most of the tea soils. This is
because of fixation of P by sesquioxides of Al and Fe. The study have revealed that all
the sampled fields were seriously deficient in available phosphorus. The soil P status can
be enhanced by the application of phosphorus fertilizers continuous for a number of
years.
Available Soil Potassium and Magnesium
Potassium was found to be deficient in 80% and magnesium in 90% of the tea fields. This
condition can potentially limit the yield potential of the particular tea field.
The tea crop, like many other crops require many nutrients for its normal growth.
Nutrient requirement for good tea production are particularly high because of loss of
important nutrients with harvestable crop which remove the most important nutrient
element: nitrogen removed with harvestable crop account for approximately 4-5% of dry
weight. All the samples showed a mean of 2.89% N indicating a serious deficiency of
nitrogen. Potassium and phosphorus account for 2% and 0.5% respectively of dry weight
of harvest. The plant samples of Lupembe showed a mean of 0.5% potassium and 0.39%
phosphorus which both can be categorised as highly deficient.
Other nutrients in the harvested dry matter were as follows: magnesium 2.63 (high),
copper at 37mg/kg was high, iron and manganese very low and zinc 25 mg/kg was just
adequate, while sulphur was in very low range.
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Table 16: Soil nutrient status in tea catchment areas of Lupembe in Njombe
LUPEMBE

pH
(H2O)

pH
(kcl)

Ec(mS/cm)

TN

P

K+

Ca2+

Mg2+

CEC

OC

OM

Location

(1:2.5)

(%)

(%)

(%)

(1:2.5)

(1:2.5)

(mg/kg)

me/100g

me/100g

me/100g

(me/100g)

Mtonga/Igonga

5.59

4.60

0.08

0.43

1.69

0.54

5.64

1.88

26.43

2.39

4.11

Kilola/Ukalawa

5.62

4.57

0.08

0.51

1.02

0.26

4.70

1.43

28.31

2.46

4.22

Matembwe

5.40

4.51

0.11

0.35

0.64

0.21

3.66

1.04

23.35

2.63

4.53

Isoliwaya

5.55

4.53

0.07

0.33

4.73

0.36

5.19

1.47

18.96

2.57

4.43

Nyave Kibaoni

5.55

4.40

0.05

0.27

2.30

0.41

2.40

1.59

18.42

2.52

4.34

Waginyi

5.48

4.42

0.05

0.40

2.73

0.19

1.41

0.95

17.65

2.59

4.46

Ihang'ana

5.33

4.44

0.10

0.65

5.25

0.46

3.40

1.13

18

2.41

4.15

Mean

5.50

4.50

0.08

0.42

2.62

0.35

3.77

1.36

21.59

2.51

4.32

Table 17: Tea Leaf Nutrient status at Lupembe
Plot

N

P

K

Ca

Mg

Cu

Mn

Fe

Zn

B

S

Location

%

%

%

%

%

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

%

Mtonga/Igonga

2.91

0.45

0.44

1.85

2.23

44.27

248

140

31.56

34.86

0.06

Kilole/Ukalawa

2.35

0.40

0.41

2.40

3.13

29.23

130

147

28.34

24.46

0.06

Isoliwaya

2.72

0.38

0.49

1.72

2.68

33.18

416

132

15.09

24.73

0.06

Nyave/Kibaoni

2.99

0.35

0.49

0.90

2.56

34.87

363

134

19.84

28.81

0.06

Waginyi

3.09

0.37

0.47

1.66

3.18

39.53

316

247

16.53

24.61

0.06

Ihang'awe

3.42

0.41

0.49

1.83

1.64

52.30

168

149

56.57

31.13

0.06

Mean

2.91

0.39

0.46

1.73

2.57

38.90

273

158

27.99

28.10

0.06
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Table 18: Soil nutrient status in tea catchment areas, West Usambara, Lushoto.
Soil Parameter
pH water

Symbol/Measurement
pH (H2O)

Balangai
5.09

Mpalalu
4.89

Mponde
4.77

Bumbuli1
5.35

Kwehangala
5.1

Mazumbai
4.89

Bumbuli2
5.28

pH salt (KCl)

pH (KCl)/ (1:2.5)

4.73

4.45

4.44

4.82

4.66

4.66

4.78

Electro
Conductivity
Phosphorus

Ec(mS/cm)/ (1:2.5)

0.07

0.08

0.1

0.1

0.1

0.1

0.05

P (mg/kg)

2.12

4.97

2.7

4.19

1.44

2.31

1.16

0.18

0.29

0.32

0.24

0.22

2.65

3.1
3.98

2.12
3.19

2.1
2.7

2.19
3.14

+

Potassium

K /(me/100g)

0.22

0.16

Calcium
Magnesium

Ca2+ / (me/100g)
Mg2+ / (me/100g)

2.76
2.92

1.83
2.38

Sodium

Na+./ (me/100g)

0.14

0.12

0.13

0.13

0.13

0.13

0.14

Organic Matter

OM / (%)

4.73

4.73

4.74

4.81

4.89

4.74

4.82

Exchangeable
Acidity
Exchangeable
Acidity
Exchangeable
Bases (S)
Cation Exchange
Capacity
Base Saturation
Copper

Exch H+ / (me/100g)

1.07

2.44

3.36

0.92

1.5

1.91

1.94

Exch Al3+
(me/100g)
Sum (me/100 g)
(K, Ca, Mg, Na)
T (me/100g)
S+H or CEC
BS (%)=/S*100/T
Cu (ppm)

1.60

2.77

2.95

0.43

1.16

1.62

1.72

6.05

4.48

5.47

7.5

5.75

5.18

5.68

7.12

6.93

8.83

8.42

7.25

7.09

7.62

82
1.78

61
0.54

58
0.81

89
1.64

80
2.00

71
1.73

73
1.37

Manganese

Mn (ppm)

15.25

14.10

11.22

17.80

13.35

8.82

10.04

Iron

Fe (ppm)

11.82

14.35

16.24

14.88

15.53

17.65

12.02

Zinc

Zn (ppm)

0.68

0.38

0.52

1.39

0.40

0.66

0.73

2.51
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Table 19: Selected nutrient status of tea leaf in West Usambara, Lushoto
Leaf nutrient index
P

K

Na

Ca

Mg

Cu

Mn

Fe

Zn

(%)

(%)

%

(%)

(%)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

0.100.30
0.150.25

15-30
15-30

> 5000
10005000
30005000

>150

>10

<150

<7

Excess
Target range

0.20-40

2.00-3.00

Optimum

0.20-0.30

1.80-2.00

0.401.80
0.801.80

Deficiency

0.15

< 1.60

< 0.30

< 0.10

< 10

<100

>50
15-50

Leaf nutrient status
P

K

Na

Ca

Mg

Cu

Mn

Fe

Zn

%

%

%

%

%

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

Balangai scheme

0.30

3.37

0.06

5.71

0.83

20

626

63.81

26.42

Mpalalu Scheme

0.34

3.03

0.05

5.82

0.94

18

850

54.47

36.78

Mponde Scheme

0.33

3.36

0.06

5.15

0.95

19

753

76.58

30.30

Bumbuli 1
Kwehangala
Estate

0.30

3.56

0.06

4.10

0.91

14

753

38.05

22.19

0.33

4.19

0.05

5.10

0.88

18

953

28.00

33.38

Mazumbai

0.36

2.95

0.06

5.97

0.92

14

692

69.64

25.00

Bumbuli 2

0.34

2.63

0.06

5.60

0.93

15

546

74.25

24.00

Mean

0.33

3.30

0.06

5.35

0.91

17

739
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RESULTS FOR WEST USAMBARAS, LUSHOTO DISTRICT
The underlying course for the low tea yields experienced in the West Usambaras for much of the
smallholder farms around Mponde tea factory can be explained by a simple mathematical
expression:
Yield is a function of several factors:
Y1= ƒ (S1, Cl1, T1, M1).
Where;
Y1 = Crop yield,
S1 = Soil fertility status,
Cl1 = Climate,
T1 = Crop type (tea),
M1 = Management /husbandry practices
The term Yield includes both quantity and quality, which are both affected by the type of tea
grown (seedling or clonal). Most tea farms in West Usambaras were established in the early
1960’s using seedling materials of low yield and poor quality. The variety and crop density
(plant population) in a field have a bearing on the crop productivity. Soil here includes both
chemical and physical properties and have all changed for the worse due to human activity
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during the past half century. Climate includes the total precipitation, distribution, temperatures,
wind and light, which is affected by the current global warming phenomena. Cultural practices
for any crop including pest control, transport and storage also have become important factors for
crop production in West Usambaras.
This study has revealed that almost all the tea farms (97%) were phosphorus deficient (P) and
58% were potassium (K) deficient. Field observations indicated extreme deficiency in nitrogen
(N) and together with PK, all essential macronutrients in agricultural crop production; which
have been confirmed by very low tea yields for this area. Also revealed was the presence of
exchangeable acidity caused by the presence of exchangeable hydrogen (H+) and aluminium
(Al3+) ions, an important knowledge for practical purposes in liming and use of rock phosphate
materials, e.g. Minjingu Rock Phosphate (MRP).
Base saturation of some field soils was extremely low (13 and 16% BS) and many others with
less than 45% BS, an indication of a continuous leaching of bases from these soils. The degree of
base saturation indicates the relative contribution of exchangeable bases (K+, Ca2+, Mg2+ and
Na+) and exchangeable acidity (H+ and Al3+) to the overall exchange capacity of a soil.
Cation exchange capacity (CEC) in the soils is inadequate to hold and prevent the leaching of
important nutrients such as K+ and other metallic ions.
In summary it is concluded that the low yields in both Lupembe and Mponde tea catchment areas
are mainly due to:


Low yield potential of the tea bushes: Years of mismanagement and low input production
have left the bushes weak with dead and useless wood and the soils highly impoverished.



Vacancies: Vacancy percentage on the tea farms is about 20-30%, reducing the number
of productive bushes per ha, which has negatively impacted on the yield potential of the
farms. There is very small effort to remedy this situation with good clonal materials from
TRIT supported nurseries.



Impoverishing of the tea soil: The soils of the farms like much of Lushoto and Lupembe
agricultural areas have deteriorated significantly both in physical and chemical
characteristics, due to mismanagement (degradation by erosion) and cropping without
fertilizers (organic and/or inorganic).



Adverse and extreme weather conditions like recurrent and periodic drought is now
common place due to deforestation and changing weather pattern.



Inability to harvest the entire crop effectively: timely plucking is not observed on the tea
farms and this we think is caused by poor strategic planning, cash flow problems and lack
of commitment by farmers. Pluckers need to be paid on daily basis, at the same time there
is acute shortage of skilled pluckers due to stiff competition from other farm owners and
other enterprises.
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AREAS FOR IMPROVEMENT
Improvement of tea crop husbandry practices (acquiring needed inputs and using them timely
and correctly). Application of fertilizers starting with small doses even as low as 50-75 kg N /ha
per year and increasing the rate to 150-200 kg N/ha/year with improving incomes, paying
attention to nutrient levels particularly phosphorus, potassium and soil acidity, streamlining
existing cultural practices, infilling of gaps effectively with high yielding clonal materials,
erosion control on hilly slopes, proper and timely weeding, improvement on pruning cultural
practices, improvement on current plucking standards, investing in mechanical harvesting tools
like hand held shears. All these suggested improvements can effectively help to amend the
situation and lead to more productivity of tea farms in the area.
CONCLUSIONS
 The research work has conclusively identified the most limiting nutrient for both
Lupembe and Lushoto tea catchment areas. On top of the list is nitrogen followed closely
by phosphorus and potassium. Also limiting are magnesium and sulphur and various
micronutrients. In some places pH is getting beyond the desired range.


Tea crop nutritional problems in the reported areas can and should be corrected by the
use of available resources including organic matter residues, composts, and green
manures in combination with inorganic non acidifying fertilizers in nutrients in balanced
ratios.



Other areas of improvement include provision of extension information to tea farmers on
tea cultural practices, infilling and erosion control.



To be able to achieve some notable success tea farmers must be empowered or assisted in
accessing affordable credit to meet their obligations for inputs and harvesting costs.
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ON-FARM TRIAL ON THE ECONOMICS OF FERTILIZER USE FOR
SMALLHOLDER TEA IN RUNGWE DISTRICT
By Ernest I. Kimambo and John Mhagama
BACKGROUND
Rungwe District is one of 6 Districts of Mbeya Region, which is located in the Southern
Highlands of Tanzania. Rungwe is located in the southern part of the region, between Longitudes
80 30’E and 90-30’E and Latitudes 330 and 340 S of the Equator. The district is generally
mountainous, rising from around 700 meters above sea level (m.a.s.l) to an altitude of some
2,270 m.a.s.l. The mountain features and the proximity of the area to Lake Nyasa, have very
great influence on the climate of the district. The rainfall distribution is unimodal, lasting from
November to May ranging from 900 mm in lowlands to more than 2200 mm in the highlands.
There tends to be occasional precipitation even during the dry season, all the months except in
the month of October, which receives the lowest amount of rainfall. Relative Humidity is high.
Temperatures are mild ranging from 16-270C all the year round, lending very favourable
conditions for growing various crops including tea. Livestock keeping is also an important
economic activity in Rungwe.
Geology of the Soils
The geology of Rungwe District is largely based on basaltic volcanism in continental setting
associated with the East African Rift valley, which is characterized by low and localized ash
production, with ash deposit seldom outside the volcanic areas where extensive ash blankets may
occur. The rapid weathering of porous volcanic materials in environments with sufficient
rainfall, translocation (part of) the weathering products and accumulation of stable organomineral complexes, such as allophone, imogolites and ferrihydrites-these are essential processes
in the formation of volcanic soils known as ANDOSOLS. Parent Material: Volcanic soils are
formed from pyroclastic materials, notably volcanic ash, but also from tuff, pumice and cinders.
Physical characteristics of volcanic soils
These soils are not very susceptible to water erosion due to high aggregate stability, except when
dried out, e.g. upon deforestation. Have low bulk densities, less than 0.9 mg/m3 with limited
shrink and swell characteristics. The soils have high moisture content and high quantity of
available water, often higher than mineral soils. Drying out of Andosols may irreversibly lower
the water holding capacity and can lead to loss of cohesion of soil particles, resulting in dust and
prone to wind erosion.
Chemical characteristics of volcanic soils
Andosols have high variable exchange properties and the charge is pH dependant. Soils have
very high CEC values of up to 100 cmol(+)/kg soil or higher. Base saturation values are also
variable (with exception of very young Andosols and those in non humid areas). Base saturation
values are generally low because of strong leaching. With pH >5 the clay mineral is dominated
by allophone and when pH <5 by Al- and Fe-humus complexes together with phyllosilicates, and
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in this case Al is often present in quantities toxic to plants. The strong affinity for phosphate ions
is a diagnostic “andic” property of the soil.
TEA FARMING IN RUNGWE
The district is potentially very productive due to its rich soils and reliable rainfall and hard
working people. However, the dominant mode of production like in many parts of the country is
small scale, with small plots of land holding averaging 2-5 acres (even smaller for tea) and use of
relatively traditional methods of production. Small as they are, these plots are increasingly
appreciated as they provide livelihood and quality of life values to the majority of farmers. In
Rungwe, like elsewhere in the country, smallholder plots are located in remote sometimes
inaccessible rural locations. Because of location, high cost of inputs and ease of availability and
huge amounts of inputs needed, such as fertilizers by the crop, tea production has been affected
(Figure 4).These small tea plots are appreciated by many as economic assets for the rural farmers
and it is precisely these very small farms, whose viability is most at risk due to declining soil
fertility.

Figure 4: Production trend of smallholder tea growers from 2000-2010 after privatization; years
1995-1999 included to shown trend before Watco intervention.
Decline in soil fertility is due to long term agricultural activity with little or no fertilizer addition,
which is considered a major form of land degradation in most of Sub Saharan Africa (SSA). The
annual rate of soil macronutrient depletion in Africa has been estimated at 22 kg N, 2.5 P and 15
kg K ha-1 over 30 years of non use or insufficient use of fertilizers (Sanchez, 2002). Evidence of
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decline in soil fertility in Rungwe soils has also been reported. In addition, copper and zinc
deficiencies in agricultural soils were documented in Mbeya region (Kamasho, 1980).
The smallholder tea farmer in Rungwe like those in other parts of the country, face various
challenges in the course of tea production: low capitalization, availability and cost of credit,
labour and farm inputs, relationship between tea and other crops, modes and regularity of
payments, availability of transportation and periodic adverse weather conditions. Market prices
and unreliable cash flow to farmers continue to frustrate their efforts.

OBJECTIVES
The objectives of this on farm trial were;
(a) to find out the yield responses of clonal and seedling tea at various levels of nitrogen
application and how this affects revenue and net profit
(b) to determine the optimum economic rate of nitrogen fertilizer application for Rungwe
district,
(c) to develop nitrogen fertilizer recommendations for clonal as well as for seedling tea.
TREATMENTS
The treatments consisted of five rates of nitrogen and unfertilized control: (N0, N50, N100, N150,
N200, N250), which were applied as NPKS 25:5:5:5 once per year at the commencement of the
rains in every December/January. This annual rate was applied together with a uniform rate of
phosphorus of 50 kg P2O5 and potash 50 kg K2O ha-1. Fertilizer application was supervised by
the investigators, while the on farm trials were managed by individual tea growers.
DESIGN
The design of this on-farm trial was a randomised complete block (RCBD). Six treatments
including the control were compared (N0, N50, N100 N150, N200 and N250 applied as NPKS 25: 5: 5:
5). The set of treatments of six plots together forming one block or one replicate and each block
was laid out in one farmer’s field. On another field in the same locality other such blocks each
containing 6 treatments with a different randomization for every field was laid out in order to
ensure the effect of each treatment under each farmer’s management. In this way irregularities,
which could have occurred in the field were greatly reduced by calculating from all the blocks or
replications, the average yield for each treatment. Furthermore, the differences between total
block yields were a direct measure of the uniformity of the chosen area or field.
As stated earlier, these on farm trials aimed at getting valid data for not only one field, but at
average data for a whole agricultural area of several hundreds of fields or thousands of hectares.
This was achieved by increasing the number of blocks/replicates and spreading or dispersing the
blocks/replicates over a large area, each block/replicate being established on randomly chosen
farmer’s fields.
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An area wide experiment consisting of the above treatments was conducted in Rungwe from
2003-2007. These simple trials were located at Rungwe North and South, Ushirika, Suma/Nditu
and Mwakaleli areas and together they formed a representative sample of the tea fields of the
entire Rungwe district. The average yield of each treatment was an area wide average, so that for
instance the average of all control plots was a direct estimate of the area yield per hectare
without fertilizer application. Similarly the fertilizer responses obtained in this way were area
averages. Finally the variance between blocks yields is a direct statistical measure for the degree
of uniformity of the area. The averages of yields and crop response obtained with these types of
experiments under prevailing farm conditions led to fertilizer recommendations for the tea farms
of Rungwe District.

RESULTS
Results from the on-farm trial have showed that fertilizers rates and the replication significantly
affected yields of the tea crop in the smallholder enterprise, emphasing the existence of inherent
differences in management practices and how location (soil type and weather) can impact on
yields results (Table 20). During the on farm trials farmers were encouraged to do well-timed
weeding before the application of the treatments. This and other recommended crop husbandry
practices like application of fertilizers, good harvesting practices and improved plucking rounds
or frequencies were performed to an acceptable standard mainly due to close follow up and
provision of important extension information by the extension workers based in the schemes.
The results also showed that in smallholder tea production in Rungwe district, yields of
unfertilized crop can be as high as 2,400 kg ha-1 for clonal tea and 2,100 kg mt ha-1 for seedling
tea under average management practices. Use of fertilizers increased yields significantly for both
clonal and seedling tea crop. Applying varying rates of nitrogen fertilizers on smallholder tea
production in Rungwe showed that the optimum agronomic rate in smallholder tea production
was between 200-250 kg ha-1 for clonal as well as seedling tea. Year 2004/05 was a normal year
in terms of rainfall but was followed by a drought year 2005/06, which had a carryover effect
into 2006/07 and affecting tea production in the subsequent years (Table 20).
The yield variations observed between smallholder growers and Watco Management could also
be due to vacancies in tea fields, fewer plucking rounds per year by smallholder growers for
various reasons, less attention to detail in executing cultural tea practices as opposed to the
supervised tenant scheme under Watco. Also the location at Ilenge (Rungwe South) a site for the
Watco trials is fairly uniform in terms of soils and climatic conditions as opposed to the
smallholder trials which were scattered in a wide geographical area covering the whole of the tea
growing areas of the district and this had a bearing on the level of yields obtained in the trials.
(TRIT Annual Reports 2004/05 and 2005/06).
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Table 20: Yield response to fertilizers on seedling and clonal tea in Rungwe district under
smallholder production from 2004/05 to 2006/07
Nitrogen
Rate

Yield from clone 6/8
Smallholder tea growers
WATCO Management

Yield of seedling tea
Smallholder tea growers

kg N ha-1

2004/05
2,400

2005/06
1,050

2006/07
1,720

2004/05
2,550

2005/06
1,650

2006/07
3,030

2004/05
2,150

2005/06
1,540

2006/07
1,740

3,260

1,480

2,150

3,690

2,200

3,900

2,490

2,005

2,000

3,690

1,770

2,610

3,700

2,090

4,500

3,090

2,250

2,760

3,980

2,170

3,200

4,460

2,610

5,285

3,170

3,180

3,380

4,730

2,810

3,720

5,280

2,930

6,035

3,240

3,290

3,325

5,340

3,090

4,655

5,690

3,250

6,890

3,710

3,630

4,055

3,900

2,060

3,010

4,230

2,455

4,940

2,980

2,650

2,880

675

525

334

830

436

735

510

479

586

17.0

19.3

17.5

13.3

11.8

9.9

13.0

13.7

15.4

N0
N50
N100
N150
N200
N250
MEAN
Lsd 0.05
CV(%)

CONCLUSIONS:


After years of no fertilizer applications the tea crop responded positively to nitrogen
fertilizer applied as NPK+S from rates as low as 50 kg N kg ha-1 to as high as 200 kg N
ha-1.



The optimum agronomic rate of fertilizer for the tea crop under Rungwe conditions over
a 3 year period was observed to be about 200 kg N ha-1 for clonal tea, while that for
seedling tea was 150 kg N ha-1 per year. Based on the outcome of the field trials, we
recommend rates of 150 kg N ha-1 for seedling tea and 200 kg N ha-1 for clonal tea for
Rungwe district



In good years and optimal crop management and optimum fertilizer inputs, moderately
high yields of over 3500 kg made tea from seedling tea and over 5000 kg made tea from
clonal tea are realizable.
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MANAGING SOIL FERTILITY IN TEA SOILS OF RUNGWE
By Ernest Kimambo & John Mhagama

PLATE 6: The Soils and Plant Analytical laboratory based at NTRS is an important facility for
determining soil fertility in all tea growing areas of Tanzania

INTRODUCTION
Good agricultural practice requires periodic sampling of the soil and plant for assessment of
nutrient status. Of the many factors affecting crop yields and quality, soil fertility is one of the
most important. It is very fortunate that tea producers can control soil fertility by managing the
plant’s nutritional status, which is an unforeseen factor in plant growth, except when imbalances
occur and symptoms appear on the plants. Wakulima Tea Company (WATCO) has been
conducting periodic soil and plant sampling in smallholder tea fields in Rungwe to identify
nutrient deficiencies for necessary actions. The two tests are complimentary as crop management
tools but each has its limitations. Considering the costs of inputs and capital outlay in the tea
crop, soil and plant test is an excellent investment of time and money. This is a report on soil and
plant samples collected from tea farms in Rungwe, during May 2010 and analysed at TRIT soil
and plant laboratory at Ngwazi Tea Research Station.
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SOILS OF TEA GROWING AREAS OF RUNGWE
The soils are volcanic well drained, strongly leached sandy clay to clay, yellowish or reddish
with relatively high organic matter content developed on basalt or gneiss, and volcanic ash. Tea
like many other plants requires normally about 17 essential nutrients for normal growth and crop
production. These nutrients some are derived from air and water and many come from the soil in
which plants grow. Nitrogen (N), phosphorus (P) and Potassium (K), which are required in large
amounts, are not adequately available in the soil to support continuous sustainable production
and have to be supplied externally through application of fertilizers.
Soils of Rungwe are poor in available nutrients because they have been exhausted due to
continuous cultivation for many years with little or no external nutrients supplied (Table 2 and
3): pH on a large part of the tea farms is out of range for tea soils and a few farms have pH
beyond the upper limit of moderate acidity of 5.7. Our recommendation is to use acidifying
fertilizer in combination with P and K.
Organic matter levels are average to high, but not enough to supply the macro and micronutrient
required by the tea crop for maximum production. Soils with low levels of organic matter content
will have poor microbial activity and reduced availability of nutrients, reduced water and nutrient
holding properties, poor aeration. Organic matter in the soil can be increased by retaining
prunings on the farm, use of mulch, addition of composts and manures and any crop residues
available on the farm.
Crop yields and continuous harvesting on 7-14 day-basis throughout the year, remove lots of
nutrients from the soil. Higher yields remove even more nutrients and these must all be
replenished. Soil and plant sample analysis have indicated that the macronutrients N, P, K, Mg
and Sulphur (S) and Zn and Cu in the tea soils of Rungwe are extremely deficient for high and
sustained tea production.
Nitrogen promotes vegetative growth, improves shoot succulence, shoot and leaf size, reduces
formation of banjhi, and reduces flowering and fruit setting. It governs utilization of phosphorus
and potassium by the tea plant. It is an essential component of plant cells, chlorophyll, proteins,
hormones, alkaloids and vitamins.
Nitrogen is generally deficient in all tea growing areas of Rungwe and its application is
considered a must for growing a tea crop. Sadly, many growers trying to offset its loss by using
only N-fertilizer (urea, SA) are in fact letting the crop use nitrogen as a shovel to mine the soil of
other nutrients (P, K, S, Mg etc.), increasing further the decline in soil fertility.
Sources of N for the tea plant include organic and inorganic. Inorganic sources are chemical
fertilizers and for Rungwe we recommend the use of acidifying fertilizers because of elevated pH
levels: those fertilizers containing ammonium form of nitrogen e.g. ammonium nitrate, urea,
ammonium phosphate, ammonium sulphate.
Phosphorus stimulates root formation and growth, counteracts the effect of excess N and being a
part of nucleic acid, it is closely involved with vital growth processes. It is essential for synthesis
of starch, protein and fat. Sampled soils from tea growers’ fields show soils deficient in P. An
ideal soil will have 25-30 mg/kg of soil or more of phosphate. Source of fertilizers for this
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nutrient include TSP, SSP, MAP, DAP and Rock Phosphates. We recommend the use of SSP or
TSP but this will depend on availability and price of the fertilizer. Due to elevated pH values in
the tea soils of Rungwe Minjingu Rock Phosphate (MRP) cannot be used to supply P.
It is known that Rungwe soils have adequate amounts of potassium to maintain the current yields
of tea. The soil samples from across the fields do not show adequate levels of this nutrient.
Currently, tea growers apply little or no potassium on their crops because of the belief in
unrestricted potash supply of Rungwe soils and due to high crop responses to nitrogen when
mineral fertilizers were introduced, thus relating yield mainly to N fertilizer use. One sided use
of nitrogen has resulted in nutrients becoming imbalanced. Balanced fertilizer use should include
the use of organic manures as an integral part of soil fertility program.
Potassium is essential for frame development of a plant. It provides tolerance against drought,
frost, pest and diseases. It is believed to control water relations of plant cells acts in synergy with
nitrogen and as an accelerator of many biochemical reactions especially photosynthesis and
synthesis of amino acids.
Magnesium is the key element in chlorophyll molecules, while Sulphur is essential in some
amino acids. These two nutrients are extremely low in the tea soils of Rungwe. Micronutrients
Zn an essential micronutrient and plays an important role in shoot development and extension
while copper play a role in tea oxidation during the manufacturing process. Some areas of
Rungwe are extremely deficient in Zinc, which must be applied by foliar spray.
It is now clear that native soil fertility cannot support and sustain the current yields or any yield
desired increases in tea. To maintain adequate yields it has now become necessary to supply
these depleted nutrients to the soil in the form of fertilizers (organic and inorganic). Efficient use
of fertilizers entails the use of the right kind of material, using it at the right time and the right
amount and placing it in such a way that plants make maximum use of the material without any
economic lose of nutrients due to: volatilization and nitrification-N fertilizers, Leaching-N, K,
Ca, Mg and some micronutrients, Fixation-N, P, K Ca and some micronutrients, Erosion-all
materials and Antagonism-P, Zn, Cu, K+, Mg NH+4 etc.
The type of soil is also important in determining the kind and amounts of fertilizer to be used. In
acid soils applied P will be fixed by Al and Fe or Mn, depending on pH value of the soil, hence
the amounts and type of P fertilizer material used will be very critical e.g. Minjingu Rock
phosphate (MRP) cannot be applied on Rungwe soils due to near neutral pH values.
Sandy soils have a high leaching potential hence the frequency of application of most fertilizers
is increased (N, K etc). On the other hand soils with high clay content have poor leaching
potential but high run-off possibility. Hence fertilizer material on these soils could easily be lost
to volatilization and nitrification (N) and run-off (N, P, K etc).
Most micronutrients are better taken up by the plant when they are applied through the leaves.
CONCLUSIONS
In conclusion we must emphasize that nutrient base in any soil is not inexhaustible and must be
replenished according to nutrient withdrawal. Efficient use of fertilizers entails the use of the
right kind of material, using it at the right time and the right amount and placing it in such a way
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that plants make maximum use of the material without any economic loss of nutrients. And that
fertilizer containing macro and micronutrients in balanced ratios, organic manures and crop
residues can and should be part of nutrient deficiency correcting programme for the tea soils of
Rungwe.
References
Kamasho JA (1980) Copper and Zinc status of some volcanic soils in Mbeya district. MSc.
Thesis, University of DSM
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Table 21: Chemical characteristics of soils across tea growing areas of Rungwe district indicating various nutrient levels

pH (H2O)

pH (KCL)

(1:2.5)

(1:2.5)

%TN

+

2+

Mg

2+

P2O5

K

Ca

%OM

CEC

(ppm)

me/100g

me/100g

me/100g

> 6.00

> 6.00

>7.5

2.50-5.00

2.5-5.5

15-40

(me/100g)

Excess

<3.80 pH >6.50

None

> 30 ppm

>3.00

Target range

4.50 pH-5.60

0.30-0.60

10-20 ppm

1.20-2.50

Optimum

4.50-5.60

0.30-0.50

15-20 ppm

1.20-2.00

0.50-2.00

3.00-4.00

2.0-4.5

25-40

Deficiency

< 3.80

< 0.20

< 10 ppm

< 0.50

< 0.50

< 0.50

< 0.5

< 10

%OM

CEC

Rungwe Soil
nutrient status
pH (H2O)

pH (KCl)

TN

P2O5

K+

Ca2+

Mg2+

(1:2.5)

(1:2.5)

(%)

(ppm)

me/100g

me/100g

me/100g

Rungwe East

5.38

4.79

0.90

0.96

0.51

0.20

0.21

11.62

44.95

Rungwe North

5.37

4.94

0.77

0.90

0.59

4.27

0.83

6.74

35.94

Rungwe South
Mwakaleli
South
Mwakaleli
North

5.52

4.67

0.85

1.00

0.54

2.29

0.58

8.68

39.09

5.65

4.79

0.79

0.99

0.47

1.14

0.39

5.00

39.84

5.56

4.82

0.70

0.95

0.48

1.56

0.44

5.29

35.71

Suma/Nditu

5.57

4.79

0.75

0.58

0.53

3.34

0.62

1.92

26.78

Kapugi

5.06

4.44

0.29

1.26

0.49

0.73

0.64

4.35

24.16

Manow –Itete

5.41

4.72

0.47

0.89

0.43

0.23

0.32

3.03

26.25

Segera North

5.40

4.62

0.27

0.78

0.51

0.13

0.51

3.87

25.16

Segera South

5.40

4.68

0.50

0.89

0.49

1.20

0.50

3.70

27.61

Masebe

5.65

4.55

0.41

2.14

0.53

0.80

0.35

3.10

40.37

Mean

5.45

4.71

0.61

1.03

0.51

1.44

0.49

5.21

33.26

SUB SCHEME
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(me/100gs)

Table 22: Leaf nutrient levels from the tea crop in Rungwe during May in 2010
TEA LEAF NUTRIENT
INDEX

Excess
Target range

N

P

K

S

Ca

Mg

Cu

Mn

Fe

Zn

B

(%)

(%)

(%)

(%)

(%)

(%)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(ppm)

> 5.0
4.0-4.5

0.20-0.40

2.00-3.00

> 5000

>50
15-50

0.40-1.80

0.10-0.30

15-30

1000-5000

0.80-1.80

0.15-0.25

15-30

3000-5000

>150

>10

4.0-4.5

0.20-0.30

1.80-2.00

0.150.20

< 3.0

< 0.15

< 1.60

< 0.08

< 0.30

< 0.10

< 10

<100

<150

<7

N

P

K

S

Ca2+

Mg2+

Cu

Mn

Fe

Zn

B

(%)

(%)

(%)

(%)

(%)

(%)

(mg/kg)

(mg/kg)

(mg/kg)

(mg/kg)

(ppm)

Rungwe East

2.82

0.19

5.08

Trace

0.61

0.12

63.78

2578.75

126.64

51.75

23.92

Rungwe North

3.22

0.43

4.97

Trace

0.56

0.12

34.98

2555.00

43.01

36.97

28.96

Rungwe South

2.41

0.50

5.10

Trace

0.83

0.12

60.70

1395.63

39.43

15.03

33.35

Mwakaleli South

2.50

0.43

6.17

Trace

0.93

0.13

50.07

1629.58

58.54

32.53

36.39

Mwakaleli North

2.19

0.35

5.39

Trace

0.77

0.13

27.98

2039.50

38.23

26.22

42.82

Suma/Nditu

1.73

0.15

5.25

Trace

0.13

0.14

16.46

1698.33

8.76

22.02

31.02

Kapugi

2.21

0.36

5.48

Trace

0.67

0.13

38.80

1690.76

36.24

23.95

35.90

Manow –Itete

1.60

0.29

3.21

Trace

0.38

0.13

65.15

2149.58

22.30

22.51

26.85

Segera North

2.64

0.34

3.60

Trace

0.54

0.14

27.98

5581.50

36.80

30.95

26.75

Segera South

2.84

0.44

4.04

Trace

0.59

0.14

27.98

3328.00

72.16

21.10

25.25

Masebe

1.95

0.41

4.03

Trace

0.67

0.13

30.57

5695.71

66.91

26.05

19.80

Mean

2.37

0.35

4.76

0.61

0.13

40.40

2758.40

49.91

28.10

30.09

Optimum
Deficiency
Nutrient status for tea leaves from
Rungwe
SUB SCHEME
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CROP WATER MANAGEMENT PROGRAMME (CWMP)
By Julius M. Kigalu

Plate 7: TRIT staff posing for a group picture after a successful installation of a drip irrigation trial and
associated at Igoda Tea Farm by the Leader of the CWMP

INTRODUCTION
In 2010/2011, the Crop Water Management Programme (CWMP) continued to implement
research activities with the following specific objectives:
1. To demonstrate good soil and water conservation in young tea and to quantify the losses
of soil, nutrients and water under different management practices in ways that allow the
results to be applied with confidence elsewhere on sloping or relatively flat land for
sustainable tea production and environmental conservation; and
2. To undertake irrigation water management studies for large estate and smallholder tea
growers in order to maximize crop water productivity for increased and well distributed
tea production throughout the year.
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These objectives were investigated through three field experiments NJ1, N18 and RAF/5/058
(MUF1) drip irrigation of tea at Kibena Tea Limited in Njombe and comparison of drip and
overhead sprinkler irrigation of tea at Ngwazi Estate of Unilever Tea Tanzania Limited in
Mufindi, Iringa and enhancing the productivity of high value crops and income generation with
small-scale drip irrigation (SSDI), respectively. Data recording from Experiment M5: soil and
water conservation in young tea at Marikitanda Tea Research Station in Amani, Tanga,was not
carried on while soil and leaf sampling for nutrient analysis is also pending to be done to
facilitate, in part making conclusions and recommendations at the end of the experiment.
Implementation of the 19 African countries (including Tanzania) Regional Technical
Cooperation Project (TCP) RAF/5/058 field trial on “Enhancing the Productivity of High Value
Crops and Income Generation with Small-Scale Irrigation Technologies (SSIT)”, which started
in November 2009 at the TRIT Igoda Tea Farm in Mufindi continued and as reported below.
Along with this trial, six on-farm SSIT trials were established in Njombe (3) and Rungwe (3),
while one similar trial was started at Marikitanda Tea Research Station and work on two more
similar on-farm SSIT trials commenced in Amani, Muheza in Tanga in 2010/2011. During the
year the Programme Leader continued to participate in backstopping on CWMP related
activities and in coordination of international activities including developments in the technical
co-operation research project RAF/5/058 on small-scale irrigation technologies aiming at
promoting smallholder tea productivity and income generation thereby enhancing the livehoods
of small-scale tea farmers. A third Regional Training Course (RTC) on Socio-Economic and
Impact Analysis of Small-Scale Irrigation Systems, and Data Analysis and Reporting of Soil
Water Measurement Techniques for capacity building research staff working on this project was
conducted in July 2010 in Bamako, Mali as briefly reported under the Section “Workshops,
Meetings and Seminars” of this report.
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EXPERIMENT M5: SOIL AND WATER CONSERVATION IN YOUNG
TEA
By Julius M. Kigalu and Rafikiel A. Masha
OBJECTIVE
The objective of this experiment is to test the effectiveness of dense planting of tea as a means
of controlling soil erosion in young tea fields.
TREATMENTS
Briefly, the treatments under investigation in this experiment are as follows:
T1 = Control; no soil and water conservation practices applied.
T2 = Dense tea (Cammellia sinensis) rows as a live crop barrier.
T3 = Dry Guatemala (Tripsacum laxum) grass mulch.
T4 = Vetiver grass (Vetiveria zizanioides) as live barrier.
In treatment T2, the first, fifth and ninth rows under normal planting were replaced by high
dense tea rows planted at spacing of 0.2 m × 1.2 m. In treatment T3, air-dry Guatemala grass
was evenly spread at the rate of 35 t ha-1. In treatment T4, vetiver grass was planted at a spacing
of 0.1 m apart, 0.6 m above the first, fifth and ninth rows. Each plot contained 63 plants (net)
except for treatment T2, which had 105 plants of clone BBK35, having an erect (upright) growth
characteristic. Triple super phosphate (TSP) fertiliser was applied in the holes at planting at the
rate of 30 g per plant/hole (equivalent to 190 kg P2O5) ha-1).
In subsequent years, compound fertiliser NPK or NPK formulations of straight fertilisers Urea
or Sulphate of Ammonia (SA) for supply of nitrogen (N), TSP and soda of potash (K2O) was
applied at the rate of 30, 60, 150 and 300 kg N [ha year]-1 in two equal splits in September and
March in 2001/02, 2002/03, 2003/04, and 2004/05, respectively. The last fertiliser application
rate (300 kg N [ha year]-1) was also applied in 2005/06, 2006/07, 2007/08, 2008/09 and in
2009/10. The experimental area is surrounded by clone TRIEA 6/97 and kept free from weeds
by hand weeding.
DESIGN
The tea was planted in May 2001 in a randomized complete block design experiment
comprising four blocks each with four plots representing each treatment. Each plot contained
nine rows each with seven tea plants, measuring 10.8 m long by 4.2 m wide, giving a net plot
area of 45 m2. Each plot was surrounded by a single guard row on all sides, giving a gross plot
area of 71 m2. Straight logs of wood were laid on the soil surface on all sides except the bottom
side of each plot as boundary barrier to prevent water from running into other plots. Plots down
the slope were separated by three guard rows mulched with air dry Guatemala grass and
waterways constructed across the experiment to prevent run-off from entering the bottom plots.
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The experimental area has an average slope of 15%. The experiment was pruned at a height of
45 cm in September 2005 and brought back to plucking in April 2006 after an extended drought
spell lasting from mid November 2005 to mid March 2006. In the years 2006/07 and 2007/08
high amounts of rainfall were recorded with good distribution leading in part to high tea yields
in the second and third years after pruning. In 2008/09 there was a prolonged severe drought
starting from December 2008 to the end of March 2009, leading to markedly low yields. The
severe drought recurred again in 2009/10 from the last week in January to the end of February
2010, causing a major decline of harvested green leaf from all the experiments at MTRS
including this one.
RESULTS AND CONCLUSIONS
Data recording from this experiment stopped at the end of May 2010 in 2009/2010. A terminal
report summarizing the conclusions and recommendations from the experiment for the entire
nine years (May 2001 to May 2010) of testing soil and water conservation of tea will be
produced in 2011/2012 after sampling soil and leaf samples for analysis of nutrient status to
explain, in part, the mechanisms leading to the observed findings whereby, among others,
Guatemala dry grass mulching (T3) consistently gave the highest yields of made tea followed
by live barriers of high density tea rows (T2).
After nine years of continous experimental testing, the use of Guatemala grass mulches (T3) and
live barriers of high density tea rows (T2) ranked first and second positions, respectively, in
producing the highest yields of made tea. These are recommended for further testing and
upscaling these technologies into on-farm trials under smallholder tea farmers conditions.
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EXPERIMENT NJ1: DRIP IRRIGATION OF TEA
By Julius M. Kigalu and Ernest I. Kimambo
OBJECTIVES
There are two aims for the experiment:
 To quantify the value of drip irrigation in commercial tea production.
 To determine the minimum quantity of water (and fertiliser) needed for profitable tea
production.
SPECIFIC OBJECTIVES
The second part of Experiment NJ1 at Kibena Tea Limited, Njombe, which comprise of
research fertigation of tea using drip started from September 2009 to May 2010. The aim is to
investigate the effects of fertigation (ie., application of soluble fertilisers as a solution in water)
of tea using drip irrigation with the following specific objectives:




To determine the yield responses to fertigation using drip irrigation of four clones grown
under uniformly dripirrigated conditions;
To determine the optimum rate of fertiliser application under fertigation of tea using drip
irrigation.
To determine the financial 'worthwhile ness' of fertigation using drip irrigation;
To determine the yield – drip fertigation functions and the optimum fertiliser regime
when using drip irrigation (fertigation).

TREATMENTS
Details of treatments, experimental layout and designs of this experiment during the first phase
and uniform fertiliser application were described in previous annual reports.
Clones
Briefly these include four established clones in the Southern Highlands of Tanzania with
attributes as described below.
i) AHP S15/10 (from Kenya): broad-leafed with spreading growth habit; high yielding under
well-watered and relatively dry conditions at Ngwazi Tea Research Station (experiment
N10 and N12);
ii) BBT207 (from Tanzania): small narrow-leafed with upright growth characteristic;
susceptible to drought but responsive to irrigation (N10);
iii) BBK35 (from Kenya): broad-leafed with erect growth habit; intermediate yield between
BBT207 and AHP S15/10 under dry conditions, similar yields to BBT207 when fully
irrigated (N10); and
76

iv) TRFCA PC81 (from Malawi): intermediate leaf size with upright growth habit; yield has
done well under both dry and wet conditions during the first three years after planting at
NTRS (N14).
Each clone is represented at random in 12 contiguous clonal blocks in the experiment (Table 23)
each comprising an area of 90 m (75 rows) × 21 m (35 bushes), equivalent to 2,625 bushes
(gross).
Nutrition: fertigation treatments
Starting from 14th September 2009 variable rates of fertiliser (Labelled N0 to N5) treatments
(labelled T1 to T6) as shown in (Figure ) were applied as fertigation using drip irrigation
treatment I2 to remove 50% of the.cumulative SWD with one drip lateral for each row of tea as
recommended from the first phase. The six drip fertigation treatments with annual fertiliser
application rates given in parentheses were as follows:1.
2.
3.
4.
5.
6.

N0 (no fertiliser application)
N1 (60 kg N ha-1);
N2 (120 kg N ha-1)
N3 (180 kg N ha-1)
N4 (240 kg N ha-1)
N5 (300 kg N ha-1).

The nutrients were derived from using Muriate of Potash (MOP) as one of the sources of
potassium (K), Mono Potassium Phosphate (MKP; 52%) as source of potassium (K and P),
Sulphate of Ammonia (S/A, 21% N) and Urea (46%N) both applied as sources of Nitrogen.
Zinc was also applied as a micro-nutrient foliar spray in three equal applications of 1.5 kg ZnO
ha-1 (total 4.5 kg ha-1) at intervals of four months as mentioned above.
During the first phase of the experiment the whole area independent of treatment was supplied
with uniform levels of fertiliser. From August to October 2005, fertiliser was applied in the
irrigation water (fertigation) whenever the experiment was irrigated, making effective use of the
limited water available. In 2005/06, the equivalent of 300 kg N ha-1 as NPK 25:5:10 (plus
sulphur) in solutions of sulphate of ammonia (SA; 21%N), Urea (46%N), Potassium chloride
(KCl: 61% K2O) and Mono Potassium Phosphate (MKP: 52% P2O5; 34% K2O) was applied.
Since 2006/07 and prior to the beginning of fertigation on 14 September 2010, fertiliser
compound NPK (25:5:5:5s) was applied uniformly by broadcasting manually at the rate of 150
kg N ha-1 in only one split in March 2009. As in the two previous year (2008/09 and 2009/10)
zinc was also applied in 2010/2011 as a foliar spray in three equal applications of 1.5 kg ZnO
ha-1 (total 4.5 kg ha-1) at intervals of four months as at NTRS.
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Figure 5: Experiment NJ1: layout of the fertigation treatments (labelled as treatments T1 to T6
and fertiliser rates as N0 to N5 with application rates) using drip irrigation. The clones
(C1, …, C4) are randomized across each block as indicated in coloured strips as
examples. The positions of the PVC supply pipe line (110/6 mm diameter) from the
pump station at Lihogosa dam to the filter control house and main underground pipe
line in the centre of the experiment are also shown. The two sub-mains PVC pipes each
with six equally spaced air pressure control valves are connected perpendicular to the
main pipe at a distance of 125 m from either end of the experiment.
The entire nine ha experimental field (K.13) was machine harvested, making it probably the
largest tea field trial under mechanical harvesting. This was in response to client-driven
demands to incorporate machine harvesting of tea for eventual replacement of hand harvesting
for increasing tea productivity and income generation.

DESIGN
Using the existing area of tea, with the four clones completely randomised, the cost of irrigation
system was minimised by keeping the design as simple as possible for ease of operation,
management and cost saving, but ensuring that the main irrigation treatment effects remained
identified statistically. Some flexibility in the design of the experiment was considered to
ensure that irrigation treatments can be varied in the future (within limits). A layout of the
clones in the experimental field is shown in Table 23. In this way, each clone is represented
three times in each of the six irrigation treatments, and there are two replicates only of each
irrigation treatment. Therefore, there are a total of 36 sub-plots of each clone, six in each of the
six irrigation treatments.

78

The experimental area comprises a total area of nine hectares; 500 m (883 bushes) × 180 m (150
rows) gross planted at a spacing of 1.2 m (between rows) × 0.6 m (within rows) equivalent to a
planting density of 13,888 plants ha-1. Each sub-plot contains 875 bushes (25 rows × 35 bushes)
gross. There are guard-rows of two rows around each irrigation treatment, giving 21 rows × 35
bushes or 735 bushes (net) per sub-plot. These are very large plots, and yield and related
measurements (e.g., dry matter content of harvested shoots) a sub-sample of 100 bushes only at
centre of each sub-plot. The tea was pruned in June 2007. After recovery from pruning green
leaf harvesting and data recording from each plot continued in order to monitor the residual
effects of drip irrigation with uniform sprinkler irrigation application to save the tea from
drought stress towards the end of the warm dry season in October/November in 2007 and 2008
as preparations for commencement of fertigation using drip irrigation continued. In 2010/2011
testing of the the fertigation treatments was conducted from 1st June 2010 to 31st May 2011 as
reported below.
Table 23: Experiment NJ1: layout of the clones in the two experimental blocks.
Block 1:
Clones
15/10,35,81,
207
Block 2:
Clones
81,207,35,15
/10

35,81,207,15/10

81,207,35,15/10

207,81,15/10,35

81,207,35,15/10

81,35,15/10,207

207,35,15/10,81

207,81,15/10,35

15/10,35,207,81

15/10,81,207,35

207,15/10,35,81

RESULTS
Yields
In 2010/2011 clone AHP S15/10 gave the highest yield (3,987 kg made tea ha-1) followed by
clones BBK35, TRFCA PC81, and BBT207 with 3,812, 3,798 and 3,012 kg made tea ha -1),
respectively (Table 24). The grand mean yield from this experiment was 3,652 kg made tea ha-1
compared with 3,765 kg made tea ha-1 in 2009/10. When averaged across all irrigation
treatments the mean yields of the individual four clones were statistically different (P<0.001) .
Similarly when averaged across all the four clones, there were also higly significant yield
differences (P<0.001) between the fertigation treatments with fertigation treatment N5 and N0
(control; no fertigation applied) producing the highest and lowest (P<0.001) yields (4,459 and
2,828 kg made tea ha-1), respectively whereas treatment N4 (240 kg N ha-1) was the second
highest tea producer (3,947 kg made tea ha-1). However, fertigation treatments N1, N2 and N3,
corresponding to applications of 60, 120 and 180 kg N ha-1 of fertiliser by drip fertigation,
respectively gave similar yields between adjacent means. Similarly, the interaction term
between clone and fertigation gave statistically similar yields, corresponding to 3,515, 3,650
and 3,512 kg made tea ha-1, respectively. This means that there were no significant differences
between these mean yields.
79

Table 94: Experiment NJ1: yield of made tea responses to fertigation applied using drip
irrigation on four clones (BBT207, AHP S15/10, BBK35 and TRFCA PC81), June
2010 – May 2011

N0
376

Fertigation treatments (kg N ha-1)
N1
N2
N3
N4
387
398
375
387
60
120
180
240
333
333
342
339

N5
384
300
340

Potential SWD (mm)
0
N-fertiliser applied
342
Drip/Fert. applied (mm)
Clones
Mean
2,254 2,943
3,027
2,979
3,235 3,631
BBT 207
3,012
3,105 3,664
3,979
3,901
4,248 5,024
AHP S15/10
3,987
3,012 3,842
3,891
3,592
4,122 4,413
BBK35
3,812
2,942 3,610
3,704
3,577
4,183 4,770
TRFCA PC 81
3,798
Mean
2,828 3,515
3,650
3,512
3,947 4,459
3,652
LSD (P=0.05): between clone treatments = 161.4 kg made tea ha-1 (n = 36); between fertigation
treatments = 197.6 kg made tea ha-1 (n = 24). Coefficient of variation = 9.5%. Fertigation was done
using drip irrigation.

All the yield response functions to the rates of fertigation applied on the four clones (BBT 207,
AHP S15/10, BBK35 and TRF(CA) PC81) tended to be linear and increased with increasing
rate of fertiliser applied in solution (fertigation) with an average slope or response value of 4.43
kg made tea [kg N]-1; R2 = 0.851 (Figure 6).

Annual yield (kg made tea ha-1)

6000

Yd BBT207
Yd AHP S1510
Yd BBK35
Yd TRFCA PC81
Mean Yield
Linear (Mean Yield)

5000
4000

Yd= 4.434N + 2986; R² = 0.851
3000
2000
1000
0
0

50
100
150
200
250
300
Rate of fertiliser used for fertigation (kg N ha-1)

350

Figure 6: Experiment NJ1; Yield of made tea responses to six different rates of fertigation using
drip irrigation on the four clones of tea, June 2010 – May 2011. The average yield
response to fertigation using drip irrigation (N; kg N ha-1) was given the equation: Yd
= 4.434N + 2986; R2 = 0.851.
80

A similar trend was observed in 2009/2010. However, although majority of the response
functions looked similar, it is important to note that fertigation was not done on a regular basis
as planned for the experiment as the recommended soluble fertilisers were either not available
for application when needed or the water pump had breakdown both problems occuring for long
periods. Thus inconsistent facilitation partly jeopardized the authenticity of the results. Thus
these results are still preliminary and only setting indicative trends far from making conclusive
remarks yet and requiring further consistent testing.
As mentioned above, the grand mean yield from this experiment was 3,652 kg made tea ha-1
compared with 3,765 kg made tea ha-1 in 2009/10 and 4,634 kg made tea ha-1 in 2008/09. The
corresponding average prices of made tea kg-1 for KTL made tea sold at the Mombasa Tea
Auction in Kenya was US$ 1.52 kg-1 compared with US$ 1.80 in 2009/ 2010 and compared
with US$1.59 kg-1 of made tea for the corresponding period in 2008/2009. The average
exchange rate for US$1.00 in 2010/2011 was TZS 1,437.56 whilst US$ 1.00 in 2009/10 was
equivalent to Tanzania Shillings(TZS) 1,350.00 , which then generated an income of TZS
9,946.881.00.
Assuming that all the tea (grand mean = 3,652 kg made tea ha-1) was sold at the Mombasa Tea
Auction at an average price of US$ 1.52 kg-1 and that US$ 1.00 was equivalent to TZS
1,437.56, the total income so generated was TZS 7,979,953.06 ha-1 which was lower than the
value (TZS 9,946,881.00 ha-1) in 2009/10 by 19.77%. In 2010/11 the total cost for all the
experimental field activities was TZS 6,877,534.24 or TZS 764,170.47 ha-1 compared to TZS
9,223,543.00 or TZS 1,024,838.11 ha-1 in 2009/10. In 2010/11 the gross margin was TZS
7,215,782.59 (or US$ 5,019.47) which was again lower than the value in 2009/10 (TZS
7,923,801.89 ha-1) and in 2008/09 (TZS 8,677,879.00 ha-1) still suggesting that it was
worthwhile conducting the experiment as in 2009/10 and 2008/09. In 2020/11 use of fertigation
using drip irrigation led to cost reduction on experimental field operations of TZS 2,346,008.76
or by 25.44% over those in 2009/10 (TZS 1,024,838.11 ha-1) which then were lower than those
in 2008/09 (TZS 1,269,001.90) by 19.24%.
CONCLUSIONS


In 2010/2011 significant yield differences between clones (P<0.001) were obtained whereby
clone AHP S15/10 still gave the largest yield (3,987 kg made tea ha-1) followed by clones
BBK35, TRFCA PC81 and BBT207 with corresponding yields of 3,812, 3,798 and 3,012 kg
made tea ha-1.



Also significant yield differences between fertigation treatments (P<0.001) were obtained
with the highest yield obtained from treatment N5 (300 kg N ha-1) followed by N4 (240 kg N
ha-1), N2 (120 kg N ha-1), N1 (60 kg N ha-1), N3 (180 kg N ha-1) and N0 (0 kg N ha-1; the
control with no fertigation applied.



However, there were no significant yield differences between the mean yields from
treatments N1, N2 and N3 but all these treatments gave significantly larger yields than the
control treatment (N0) and less than treatments N4 and N5.
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The combined effect of clone × fertigation on yield responses to fertigation was not
significant, and this could, in part be due to disrupted application of fertigation caused by
unavailability of fertiliser and/or frequent breakdown of the irrigation pump.



In 2010/11 the gross margin was TZS 7,215,782.59 (or US$ 5,019.47) and lower than the
values obtained in the previous two years; 2009/10 (TZS 7,923,801.89 ha-1) and 2008/09
(TZS 8,677,879.00 ha-1) but still suggested that it was worthwhile conducting the
fertigation.



Application of fertigation using drip irrigation in 2010/11 led to even a larger cost reduction
on experimental field operations of 25.44% over the previous year (2009/10) as compared
with 19.24% obtained in 2009/10 over the value in 2008/09.



The experiment continues under more keen facilitation and supply of input for testing on the
set experimental treatments on drip fertigation rates.
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EXPERIMENT N18: RESPONSES OF CLONES TO DRIP AND
OVERHEAD SPRINKLER IRRIGATION
By Julius M. Kigalu and Joab Ngwala†
BACKGROUND
Research activities continued on this experiment (labelled N18) which in 2005/06 was
established at Ngwazi Estate, Unilever Tea Tanzania Limited (UTTL) to test and compare the
yield and responses of other parameters of two clones (BBK35 and TRIEA 6/8) to drip and
overhead impact sprinkler (OHS) irrigation, and the effects of fertigation using drip irrigation.
Under UTTL initiatives with TRIT providing scientific input, this 10 ha experimental area is
different from Experiment NJ1 (reported above) which tests only drip irrigation treatments on
four clones, including clone BBK35. This is the rationale for another drip irrigation experiment.
OBJECTIVES
The overall objective of the experiment is to compare the effects of two irrigation systems (Drip
and OHS) on the productivity of tea. The specific objectives are as follows:


To determine the yield advantage of drip against OHS irrigation under complete
replacement of SWD and the cost of full irrigation of a limited area.



To determine whether drip irrigation gives higher yields than OHS if SWD is only partially
replaced, and the cost implications for a larger area.



To quantify the effect of frequent sprinkler irrigation at the same water application rate.



To determine whether fertigation gives comparative higher yield than drip or sprinkler
irrigation with conventional fertilizer application.

TREATMENTS
The tea was planted in 1994 with two clones, namely BBK35 and TRIEA 6/8 of commercial
and scientific importance in East and Central Africa; first pruned in June 1998, 2002 and 2009.
The experiment started in June 2006 as a full-fledged 10 ha field experiment comprising of
eight randomized treatments (four on drip and the other four on OHS irrigation) as described
below.

†

Manager, Ngwazi Tea Estate, Unilever Tea Tanzania, Limited
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1. T1: Drip irrigation, applied three days per week (as treatment I4 (1) in Experiment NJ1 –
drip irrigation of tea at Kibena, Njombe) to fully replace SWD.
2. T2: Sprinkler irrigation, 50 mm to be applied when cumulative soil water deficit (SWD)
reaches 50 mm (where, SWD = Eo - Rainfall - Irrigation). This will be quite similar to
current Ngwazi Estate practice though the SWD is usually not reduced quite to zero.
3. T3: Sprinkler irrigation with 100 mm applied when the cumulative SWD reaches 100
mm.
4. T4: Sprinkler irrigation with 200 mm applied when the cumulative SWD reaches 200
mm.
5. T5: Drip irrigation, replacing only 50% of SWD (as treatment I2 (1) in Experiment NJ1
– drip irrigation of tea at Kibena, Njombe).
6. T6: Sprinkler irrigation, applying 50 mm when cumulative SWD reaches 100 mm to
reduce SWD to 50 mm, and the next round of 50 mm applied when SWD reaches 150
mm, and so on.
7. T7: Fertigation using drip irrigation, otherwise identical to Treatment 1.
8. T8: Fertigation using drip irrigation, otherwise identical to Treatment 5.
DESIGN
The treatments are laid out in a completely randomized design each with two replications for
each of the two clones planted at a spacing of 0.70  1.20 m. Overall, there are 32 plots at the
centre of a contiguous large area that receives a given irrigation treatment. At the centre of each
of these large areas, a central net plot comprising of 100 bushes (18  18 m) was demarcated
and well labeled as the net plot for recording experimental data for statistical analysis, including
greenleaf and made tea yields, destructive root sampling, dry matter production and partitioning,
soil sampling for moisture content determination, etc.) will be undertaken from the guard area
surrounding the net plots but receiving same treatments. As in 2007/08 and 2008/09, compound
fertiliser NPKS in the ratio of 25:5:5 +5S (S representing sulfur) was applied in 2009/10 at an
annual rate of 300 kg N ha-1 in two splits in August 2009 (100 kg N ha-1 with irrigation) and in
January 2010 (200 kg N ha-1). In 2010/2011 fertiliser was also applied in two splits at the same
rates and and timing as in 2009/2010.
RESULTS
In 2010/2011 there were significant differences (P = 0.007) between mean yields of made tea
per hectare between the two clones (BBK35 and TRIEA6/8) with clone TRIEA 6/8 having a
significantly larger mean yield (5,937 kg made tea ha ha-1) than clone BBK35 (5,191 kg made
tea ha-1). By contrast, in the previous year (2009/2010) clone BBK35 gave yields (2,251.5 kg
made tea ha-1) than clone TRIEA 6/8 (2,030 kg made tea ha-1). However, in 2008/09 clone
TRIEA 6/8 gave a mean yield (2,470 kg made tea ha-1) statistically similar to that of clone
BBK35 (2,780 kg made tea ha-1). In 2010/2011, as in the previous two years (2008/2009 and
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2009/2010) the yields were relatively higher in response to irrigation treatments (Figure 6).
Unlike in the previous years the differences of the effects of irrigation treatments (drip, being
T1, T5, T7 and T8 - versus – T2, T3, T4 and T6, representing the overhead sprinkler irrigation)
on yield were in general statistically significant (P = 0.027).
As shown (Figure 7) below the overhead sprinkler irrigation treatment (T2) gave the highest
yield (6,523 kg made tea ha-1) followed by the four drip irrigation treatments T1 (6,284 kg
made tea ha-1), T8 (5,638 kg made tea ha-1), T7 (5,433 kg made tea ha-1) and T5 (5,377 kg made
tea ha-1) with yields in parenthesis, consecutively. The remaining three OHS treatments T4
(5,361 kg made tea ha-1), T3 (5,324 kg made tea ha-1) and T6 (4,572 kg made tea ha-1) gave
relatively the lowest yields compared with OHS treatment T2 (with 50 mm of water applied
when cumulative soil water deficit (SWD) reaches 50 mm) was amongthe best five treatments
with relatively higher yields) including the four drip irrigation treatments. These results tend to
suggest, in part, that drip irrigation and or fertigation of tea, applying small amounts of water
and or dissolved fertilisers (as for treatments T7 and T8 as described above) drop by drop
frequently, gives relatively higher yields than OHS irrigation systems. On the other hand, OHS
could also give higher yields if water is applied to remove relatively lower SWDs (say, 50 mm
as for treatment T2) assuming that irrigation scheduling is done for ten days intervals for a peak
irrigation season of water loss (SWD) of up to 5 mm per day.
BBK35
TRIEA6/8
Mean yield

Annual yield of made tea (kg ha-1)
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Drip and OHS irrigation treatments (Label)

Figure 7: Experiment N18: Yield responses to drip (T1, T5, T7 and T8) and overhead sprinkler
(T2, T3, T4 and T6) irrigation treatments (as described in detail in the text) from eight
normal harvests, 8 January – 12 May 2010. The least significant of differences of means
(P = 0.05; n = 16) between clones = 511.2 kg made tea ha-1 (n = 16), between
irrigation treatments = 1,022.5 kg made tea ha-1 (n = 4) and coefficient of variation =
12.3%..
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The yields from all the treatments, including those from the two fertigation treatments, T7 and
T8 with corresponding yields of 2470 and 2400 kg made tea ha-1, were lower than those
reported in the year (2007/08) before pruning and this could be due to the fewer number of
normal harvests (eight) that were done as mentioned above.
CONCLUSIONS


Clone TRIEA 6/8 gave higher yields than clone BBK35 suggesting that the former was
relatively more responsive to irrigation.



In 2010/2011, the yield responses to irrigation treatments were statistically significant with
drip irrigation treaments providing an overall relatively better performance than OHS.
Clone TRIEA 6/8 gave a relatively higher mean yield for each irrigation treatment than
clone BBK35.



Fertigation of tea using drip irrigation seems to be a potential solution for increased tea
productivity. On average fertigation treatments T7 (Fertigation using drip irrigation,
otherwise identical to Treatment 1 or drip irrigation, applied three days per week (as for
treatment I4 (1) in Experiment NJ1 – drip irrigation of tea at Kibena, Njombe) to fully
replace SWD) and T8 (Fertigation using drip irrigation, otherwise identical to Treatment 5
or drip irrigation, replacing only 50% of SWD (as treatment I2 (1) in Experiment NJ1 – drip
irrigation of tea at Kibena, Njombe)) indicated among the relatively five highest yields of
tea in the reporting period.



These results tend to suggest that fertigation using drip irrigation of tea has potential for
higher yields than normal drip or OHS irrigation application.



Further testing is recommended under continuous scheduled irrigation for one more year
without any unauthorized interruptions throughout the dry season and and the entire year of
experimentation.
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EXPERIMENT MUF1 - RAF/5/058: ENHANCING PRODUCTIVITY OF
TEA AND INCOME GENERATION USING SMALL-SCALE
IRRIGATION TECHNOLOGY
By Julius M. Kigalu
BACKGROUND
The main goal of the present experiment or project is to introduce and pilot-test appropriate
small-scale irrigation systems, including drip irrigation for smallholder tea farmers for
increasing yield and quality of high value crops and farmers’ income for improved livelihoods.
The project is tailored based on the experience and achievements of past research assistance
from the International Atomic Energy Agency (IAEA) through Regional Cooperation projects
such as this one in Africa. The philosophy and lessons learned so far are closely considered in
the on-going experiment activities and implementation modalities. The execution of the onstation and on-farm trial activities involves investigation on three major resources, namely soil,
water and nutrients to enhance crop productivity and to improve soil and water use efficiencies
together with income generation for poverty reduction, improved food security and livelihood of
small-scale farmers and the community.
Nuclear isotopic techniques from IAEA will play a key role to quantify soil and water use
efficiencies in this study. The added advantages of these techniques over the conventional
techniques include their ability to allow accurate tracing of water sources, identifying nutrient
cycling, tracking pathways, and their use efficiencies. The project is jointly executed by 18
other cooperating African Member States and IAEA whereby various crops are being studied.
In Tanzania tea is a choice crop hence the project is being implemented in close collaboration
with smallholder tea farmers as well as other possible development partners, encouraging and
developing networking and excellence in soil and water management and crop nutrition in
Africa. At the end of the project the participating countries, especially the target smallholder
farmers will have efficient capacity to undertake small-scale irrigation, including drip, and crop
nutrition technologies for sustained tea production, income generation and poverty reduction
while safeguarding the environment. The main beneficiaries of the study include rural
communities, small-scale tea farmers, the public and policy-makers, laboratories, agricultural
research and extension systems, agro-industries, agricultural inputs and equipment suppliers,
traders of produce, participating African Member States and IAEA.
The study at TRIT in Tanzania being implemented in five years (2009-2013) comprises of two
on-station experiments; one at NTRS/Igoda Tea Fram for the Southern Highlands and the other
at Marikitanda Tea Research Station for East and West Usambara tea growing areas. The study
is being co-financed by IAEA and the host institution (TRIT). In this section, the activities,
findings and conclusions from the on-station experiment at Igoda Tea Farm, Mufindi in 2010/11
are reported followed by those from two selected on-farm trials (OFTs).
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OBJECTIVES
The overall aim of the experiment is to introduce and pilot-test SSIT and to develop appropriate
irrigation systems (methods and related water and nutrient practices) for small-scale tea,
bananas and beans for increasing yield and quality and farmers’ income to improve livelihoods
and food security, particularly with increasing threats from drought and climate change.. The
specific objectives are to:




quantify and develop means to increase farmers’ income through improved yield of tea
and use of improved small-scale irrigation technologies;
devise small-scale irrigation and related management techniques to enhance the quality
of tea and the water- and nutrient-use efficiencies; and
assess the socio-economic impact of small-scale irrigation technologies on the livelihood
of Tanzanian tea farmers along the production chain.

TREATMENTS
This is an on-station field experiment comprising of four randomized treatments; a control (no
irrigation application) and three on small-scale drip irrigation in contiguous plots. The
treatments are as described below.
1.
2.

3.
4.

I0: Control (no irrigation applied);
I1: Small-scale drip irrigation with one lateral for every row of tea and irrigating to
remove only 50% of the cumulative soil water deficit (SWD) between two
successive irrigation applications;
I2: Small-scale drip irrigation with one lateral for every row of tea and irrigating to
remove 100% of the SWD between two successive irrigation applications; and
I3: Small-scale drip irrigation with one lateral for every two rows of tea and irrigating
to remove 100% of the cumulative SWD between two successive irrigation
applications.

Fertiliser NPK 25:5:5:5S fertiliser was applied at an annual rate of 250 kg N ha -1in two equal
splits in September and January for the irrigated plots and January and March for the control
plots. In addition isotopic N15 fertiliser will be applied on four bushes (at a spacing of 0.60 m ×
1.20 m per bush; or equivalent to an area of 2.88 m2 for the four bushes) clearly demarcated
towards the end of each plot within the guard area.
DESIGN
The tea was planted in 2007 at a spacing of 0.60 m  1.20 m equivalent to 13,889 plants ha-1.
The treatments are laid out in a completely randomized design each with four replications.
There are 16 plots from a single clone (AHP S15/10) and four irrigation treatments each with
four replications. Each plot comprises of seven rows of tea bushes each with 36 bushes. Each
plot consists of 100 tea bushes emanating from the four rows each with 25 bushes. However,
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harvesting for yield recording was done from 50 bushes from the two inner rows of each plot at
Igoda Tea Farm.
RESULTS
Data recording from the SSDI experiment at Marikitanda Tea Research Station did not start in
2010/11 due to shortage of water caused by a severe prologed drought. In 2010/11 application
of SSDI treatments to the experiment at Igoda Tea Farm in Mufindi startded on 18 October
2010 and by the end of the year (31 May 2011) the average values of crop cover, stem girth and
yield were 90.0%, 41.1 mm and 4,266 kg made tea ha-1, respectively (Table 25). The values of
crop cover and stem girth had no significant differences between mean treatment values whilst
the mean yield differences were significant (P = 0.017) and treatment I2 gave the highest yield
(4,903 kg made tea ha-1) followed by treatments I3, I1 and I0 (the control; no irrigation
application), yielding 4,386, 3,970 and 3,807 kg made tea ha-1, respectively. The differences in
yield between the SSDI treatments are also clearly shown in Figure 8.Error! Reference source
ot found.
Table 25: Experiment MUF1-RAF/5/058; responses of crop cover, stem girth and yield of made
tea to small-scale drip irrigation (SSDI) application at the Igoda Tea Farm in
Mufindi, June 2010 – May 2011
Drip
Crop cover (%)
Stem girth (mm)
Yield (kg made tea ha-1)
irrigation
2009/10 2010/11 2009/10
2010/11
2009/10
2010/11
(Label)
I0
72.0
89.0
31.37
40.0
1,042
3,807
I1
72.0
89.2
32.51
42.8
1,011
3,970
I2
75.2
91.3
32.19
41.1
1,065
4,903
I3
73.5
90.5
32.28
40.6
999
4,386
90.0
41.1
Mean
73.2
32.1
1,029
4,266
4.0
6.6
CV (%)
6.6
7.7
8.7
10.2
LSD (P = 0.05): between small-scale drip irrigation treatments for yield measurements = 197.6
kg made tea ha-1 (n=4). The coefficient of variation was 10.2%.
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Figure 8: Experiment MUF 1 – RAF/5/058; Annual yield responses to small-scale drip
irrigation at Igoda Tea Farm in Mufindi in 2009/10 compared with values in 2010/2011.
The values obtained this year were in general larger than those obtain in 2009/10 when uniform
recording of crop canopy cover, stem diameter or girth and yield data was conducted for five
months from January to May 2010. During that period the site had been receiving a lot of
rainfall regularly and there was no need then for application of irrigation treatments for most of
the time. There were no significant differences in the measurements recorded from the
designated treatment plots. The corresponding mean values of crop cover, stem girth and yield
of made tea were 73.2%, 32.09 mm and 1,029 kg made tea ha-1, respectively as indicated in
Table 25 with low corresponding coefficients of variation values of 6.6, 7.7 and 8.7%,
indicating relatively high uniformity of the measurements made. These base data measurements
were important for future interpretation of the response data from these parameters to the smallscale drip irrigation treatments when imposed.
CONCLUSIONS


In 2010/11 significant yield diffrences from the control (I0; no irrigation) were obtained
with the highest average yield recorded from SSDI treatment I2 (4,903 kg made tea ha-1
followed by I3 (4,386 kg made tea ha-1) and I1 (3,970 kg made tea ha-1) and I0 (3,807 kg
made tea ha-1).



The responses to SSDI treatments of crop cover and stem girth as indicators of crop growth
performance (correspondingly ranging narrowly from 89.0 to 91.3% and 40.0 to 42.8 mm)
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were again not significant as in the previous year when average values ranged between 72.0
and 75.2%, 31.37 and 32.51 mm.


Thse yield results obtained in 2010/11 tend to suggest that small-scale drip irrigation can be
applied to enhance the productivity of tea thereby generating income for poverty reduction
and improvement of livelihoods of small-scale tea farmers and the community.



Further research on the two on-station experiments at Igoda and Marikitanda, for East
Usambara tea growing areas will continue in 2011/12 and beyond to quantify in details the
yield, dry matter production and partitioning, root depth and distribution or density, soil
moisture content, and resource (soil, water and nutrient) use efficiencies using nuclear
isotopic techniques, and assessement of the socio-economic impact of small-scale irrigation
technologies on poverty reduction and improvement of livelihood of Tanzanian tea farmers
and the community.

REGIONAL TC PROJECT RAF/5/058: ON-FARM TRIALS; ENHANCING
PRODUCTIVITY OF SMALLHOLDER TEA AND INCOME
GENERATION WITH SMALL-SCALE DRIP IRRIGATION
TECHNOLOGY
By Julius M. Kigalu
BACKGROUND
As already mentioned research work on on-farm trials (OFTs) under the Africa regional
technical cooperation (TC) Project RAF/5/58 which is mainly funded by the International
Atomic Energy Agency (IAEA) with local logistics from TRIT started in September 2010 with
due thanks to the House of Irrigation of South Africa under Bosal Africa (Pty) Limited for
donation to TRIT of twelve small-scale drip irrigation (SSDI) Irriline 500 m2 kits. In short,
based on those 12 SSDI kits, three OFTs were installed in Njombe tea growing areas at Kilocha,
Kilimachui (Uwemba) and Ilimiwaha; three in Rungwe at Nduti, Ilalabwe and Katundulu
schemes; and two in Muheza District, Amani Ward at Mlesa and Mbomole villages. For brevity
as mentioned above only two of these OFTs, namely; the ones at Kilocha and Kilimachui
(Uwemba) in Njombe district are briefly reported below.
OBJECTIVES
The overall aim of the experiment is to introduce and pilot-test SSIT and to develop appropriate
irrigation systems (methods and related water and nutrient practices) for small-scale tea,
bananas and beans for increasing yield and quality and farmers’ income to improve livelihoods
and food security, particularly with increasing threats from drought and climate change. The
specific objectives are to:
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quantify and develop means to increase farmers’ income through improved yield of tea
and use of improved small-scale irrigation technologies;



devise small-scale irrigation and related management techniques to enhance the quality
of tea and the water- and nutrient-use efficiencies; and



assess the socio-economic impact of small-scale irrigation technologies on the livelihood
of Tanzanian tea farmers along the production chain.

TREATMENTS
These are on-farm trials comprising of three randomized treatments; a control (no irrigation
application) and three on small-scale drip irrigation in contiguous plots each having four rows
of tea each with 20 bushes. The treatments are briefly described as follows:
1.
I0: Control (no irrigation applied);
2.
I1: Small-scale drip irrigation with one lateral for every row of tea, applying 500 l of
water using small-scale drip irrigation three times per week;
3.
I2: Small-scale drip irrigation with one lateral for every row of teaa, applying 1000 l of
water using small-scale drip irrigation three times per week.
Installation of the SSDI kits at Kilocha and Kilimachui was completed on 9 September 2010
and 12 September 2010, respectively.
Fertiliser NPK 25:5:5:5S was applied at an annual rate of 250 kg N ha-1in two equal splits in
September and January for the irrigated plots and January and March for the control plots.
DESIGN
The tea for these two OFTs was planted in 2007 at a spacing of 0.80 m  1.20 m at Kilocha and
0.60  1.20 m at Kilimachui (Uwemba) equivalent to 10,471 and 13,889 plants ha-1,
respectively. The treatments are laid out in a completely randomized design each with three
replications. Thus each site has nine plots compring of four rows of tea each with 20 bushes of
single clones; TRIEA 133 and BBT207 for Kilocha and Kilimachui, respectively. Fertiliser
NPKS; (25:5:5:5s) was applied at an equivalent rate of 100 kg N ha-1 per year in two equal
splits in January and March/April with adequate soil moisture content. Harvesting for yield
recording was done from the inner two rows, corresponding to 40 bushes for each of these sites,
and indeed for the rest of the OFTs.
RESULTS
In 2010/11 yield data recording started from 21st October 2010 to 19th May 2011 at Kilocha and
from 7th October 2010 to 25th May 2011 at Kilimachui, comprising of only eight harvests. The
corresponding yields were 1,847 and 795 kg made tea ha-1 (Figure 9).
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The the differences between SSDI treatment mean yields were significant (P = 0.033) for
Kilocha with treatment I2 having the highest yield (2,279 kg made tea ha-1) followed by
treatments I1 and I0 (the control; no irrigation application), yielding 2,010 and 1,253 kg made
tea ha-1, respectively. By contrast, for Kilimachui the differences between SSDI treatment
means were similar or had no significant differences with treatment I1 producing relatively large
yield (900 kg made tea ha-1) compared with the other two treatments I0 (768 kg made tea ha-1)
and I2 (716 kg made tea ha-1).
The relative low yields achieved from Kilimachui compared with those from Kilocha can partly
be attributed to the lower air temperature values observed in the area (Uwemba) causing
relatively slower rates of tea shoots extension and development. In future, together with
increased capacity building for small-scale tea farmers in SSDI operation and management,
more accurately measured and recorded harvested greenleaf weight per plot is expected as more
sensitive new weighing scales (15 ± 20 kg) were supplied to each of the collaborating
smallholder tea farmers.

Figure 9: RAF/5/058: on-farm trials; yield responses to small-scale drip irrigation (SSDI)
applied at Kilocha and Kilimachui in Njombe District, 2010-2011.
CONCLUSIONS


In 2010/11 significant yield differences between those from the SSDI treatments and those
from the control (I0; no irrigation) for Kilocha on-farm trial were obtained with the highest
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average yield recorded from SSDI treatment I2 (2,279 kg made tea ha-1 followed by I1
(2,010 kg made tea ha-1) and I0 (1,253 kg made tea ha-1).


I the course of installation and practical demonstrations on operation, management and
troubleshooting of SSDI capacity building for collaborating farmers was achieved with
clearly observed confidence.



These early results and outputs from implementation of the project tend to suggest that
SSDI could be applied to enhance the productivity of tea, thereby generating income for
improved livelihood and poverty reduction for smallholder tea farmers and the community.



The trials continue with more refined testing and capacity building for farmers.
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TECHNOLOGY TRANSFER PROGRAMME (TTP)
John Mhagama, Andrew Andalwisye, Amos Makweta and Vilumba Kyando

PLATE 8: Technology Transfer Staff conducting on-site training inone of the Farmer Field Schools
Group

INTRODUCTION
This is the 13th Annual Report since the Technology Transfer Programme (TTP) started
operations in 1998. During the reporting period, TTP activities were implemented within the
framework of a 5 year Strategic Action Plans (SAP) developed for a period covering 2007/82012/13. The extended European Union (EU) support under EDF 10 package which started
during the reporting period continued to finance a major portion of TTP activities in particular;
Farmer training and the smallholder village based tea nursery scheme. Other TTP activities
included the provision of extension services to specific stakeholder within the industry on
contract basis. TRIT through the TTP continued to support farmers groups through their
smallholder based tea nurseries to raise tea plants. Another important activities conducted by the
TTP is facilitation of farmer training programmes. This programme targets various stakeholders
including farmers, extension officers, and estates managers from both large and smalllholder tea
subsectors. The core TTP responsibility still remains to extend the outputs of research through
helping TRIT in general to work within the Farming Systems Approach (FSA) as well as
involvement of stakeholders in developing and implementing relevant research and
development agenda.
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OBJECTIVES
The primary aim of TTP is to develop and promote technologies that lead to increases in the
productivity and profitability of tea farms particularly from smallholders and hence to improve
the livelihood of rural people especially women and also to increase Tanzania’s foreign
exchange earnings.
Specifically this core objective is pursued by:
 Creating information uptake pathways and using them to deliver strategic research outputs
to tea growers especially smallholders;
 Testing new research outputs in collaboration with growers for the purpose of identifying
the most suitable and appropriate technology for farmers;
 Instituting a demand driven farmer training programme for empowering growers to use
appropriate and efficient tea production techniques;
 Establishing the capacity for smallholders to produce high quality and adequate planting
material in the most cost effective and sustainable way; and
 Delivering extension and other support services at the request of relevant stakeholders in the
Tanzanian tea industry.

ACTIVITIES IMPLEMENTED DURING THE YEAR
1. Delivery of extension services to smallholder tea growers in various tea growing
areas: This exemplary service by TRIT continued to benefit Rungwe smallholder tea
growers and WATCO in particular. The extension services unit which is structurally
under the TTP has been useful to WATCO in implementing other company’s plans like
environmental conservation issues. During the reporting period, significant
achievements including, record green leaf production, new planting and infilling,
promotion and monitoring of mechanical harvesting of tea using shears by farmers,
coordination of inputs supply for smallholders, coordination of green leaf harvesting and
collection of empty herbicide containers for safe disposal were realised by the unit. The
extension services unit participated in implementing the Rainforest Alliance certification
process.
The TRIT employed extension staff at Mkonge village in Mufindi district in
collaboration with smallholders through their Tea Block Farm enabled the village to
increase green leaf quality and production. The dynamism and business acumen instilled
in the group has enabled them to link up with other development partners such as ADF
to purchase their own green leaf truck, a tractor and accessing funds for supporting
purchase of key inputs such as fertiliser and capacity building for farmers.
TRIT continue to manage Kilocha farm on a contractual arrangement whereby a TRIT
employed farm manager has been recruited. ,
2. Training programmes: During 2010/2011 invited smallholder farmers, extension staff
and scientist participated in various training sessions organized under this programme.
The on-station training covered all aspects related to nursery establishment and tea
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husbandry while the on-station training sessions involved Extension staff, farmers and
school pupils and students. Also some exchange visit were organized whereby groups of
farmers were facilitated to visit their colleagues in different localities in order to share
and exchange experiences in tea production. Training on shear plucking were
emphasized in most of the organized training programmes in order to improve
productivity as well as to mitigate the effect of labour shortage which is currently facing
the tea industry.
3. Production of TRIT Calendar 2011 and other extension materials: During the
reporting period TRIT produced 500 copies of TRIT calendars and distributed them to
various stakeholders within the tea industry. The unit continued to distribute printed
leaflets especially during various training session and agriculture shows (nanenane
agricultural fair).
4. The Smallholder Tea Nursery Scheme: This activity is being implemented in almost
all tea growing areas apart from Tarime and Kilolo districts. There is close collaboration
with the District Agricultural and Livestock Development Offices (DALDO) in the
implementation of this program. During the year more farmers have been convinced to
form groups in both places where tea is currently grown as well as new tea growing
areas. During the reporting period TRIT faced acute shortage of resources a situation
which negatively impacted on the momentum of this activity. Nevertheless few farmers
were facilitated to propagate plants in nurseries and establishing new tea fields. There
has been an establishement of new village based tea mother bushes and the already
existing ones were maintained and managed as required.
5. On-Farm trials and demonstration plots: TTP continued to monitor the established
clonal observation trial at Manow Rungwe and two other locations, ELCT-Lupembe and
Iwafi in Njombe District with the objective of studying location specific basic
information on yield and clonal performance characteristics. In future, these clonal trials
will ultimately serve as sources of planting materials closer to farmers.
6. Management of Kilocha Seminary Tea Farm Project; The Kilocha Seminary
contracted TRIT to manage its tea farm which is being expanded and partly under
production. During the reporting period TRIT made personel changes in order to
improve performance on the delivery of this service.
7. Staff Development: Some TTP staff attended various training sessions and scientific
forums both locally and internationally. Ms. Magreth Katole continued with her Post
Graduate training at Sokoine University as part of capacity building for TRIT staff.
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SMALLHOLDER TEA EXTENSION SERVICE IN RUNGWE DISTRICT
By John P. Mhagama, AliciaUrio, Nyesiga Buberwa, Antony Omary, Peter Msewa, Richard
Mlelwa, Mapenzi Shagama, Frank Kapinga, Matokeo Wihanzi, Faustino Mtitu, Henrick Mgeni,
Chaina Hebron, Ezekiel Mwagundama, Lazaro Mmari, Flora Temba and Joyce Msyani

PLATE 9: One of the smallholder tea growing farmily harvesting tea in their family tea farm Rungwe

INTRODUCTION
This report summarises the activities of TRIT’s Extension Services Unit at Wakulima Tea
Company (WATCO) in Rungwe district during 2010/11 period. TRIT provide extension
services to smallholder tea farmers in Rungwe district on behalf of WATCO, on contract
whereby the current three years contract spans from January 2010 to December 2012. WATCO
is a commercial company formed jointly between TATEPA and Rungwe Smallholder Tea
Growers Association (RSTGA) with ownership ratio of 70% and 30% respectively. WATCO
processes the majority of smallholders green leaf in the district. The TRIT extension services
unit is responsible for implementing activities as stipulated in the extension services agreement
with WATCO. Initially the unit consisted of a team of eight technical officers and one extension
services manager. The team has now been expanded in line with increased demand by both
farmers and WATCO to a total of 16 extension officers. This contractual arrangement for TRIT
to provide extension service has been in place since 2001, and since then WATCO has been
extending a 3 years renewable contract with TRIT based on acceptable performance. The basis
of the contract remained the same; TRIT to provide extension services to smallholder tea
growers in order that green leaf production is optimized in order to encourage sustainable
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production systems, green leaf harvesting is coordinated to provide amounts of acceptable
quality green leaf to coincide with collection at agreed times, green leaf presented in such a
manner that the transport efficiency is optimized, the farmers are assisted to receive prompt and
accurate payment for their green leaf, and agronomic and management of inputs are coordinated
in order to have maximum benefit on yield and income.
TRIT extension unit strives to achieve annual targets set by the company at the beginning of
each year. Some of the achievements attained by the extension unit during the reporting period
were as follows: Green leaf (GL) production was 6% higher than the target and 7% higher than
that of 2009/10 reporting period, GL quality was controlled, bush husbandry and field
management was regularly monitored and followed up, green leaf harvesting and collection
systems was well coordinated, inputs requirements and supply to farmers was coordinated and
supervised accordingly, training were conducted, farmers meetings were organised and
conducted, education on handling of herbicides and disposal of empty containers was imparted
to farmers and empty herbicide containers were returned to WATCO, shear plucking technology
was introduced to farmers and was well monitored, feedback systems were maintained
including accurate and timely submission of reports, collaboration and linkages with other key
players was maintained, new planting and infilling was carried out by farmers, and Rainforest
Alliance certification process was initiated and implemented.
OBJECTIVES
The overall objective of the extension unit is to carry out extension services in the most
effective and efficient ways so as to meet expectations of stakeholders. Specifically the
extension unit during the reporting period was set to achieve the following.
 to achieve company’s crop targets,
 to coordinate green leaf harvesting and collection,
 to control green leaf quality,
 to coordinate inputs supply to farmers,
 to conduct farmers training in villages and exchange visits,
 to assist farmers to further improve bush husbandry and field management,
 to introduce and supervise shear plucking technology to many farmers,
 to assist farmers to establish and manage tea nurseries,
 to assist farmers to establish new tea fields,
 to assist farmers to infill vacancies in the current tea fields,
 to participate in the implementation of the Rain Forest Alliance adopted by WATCO
and
 to coordinate with RSTGA, WATCO, Government, villagers and stakeholders to
ensure increased coordination, cooperation and better practice.
ACHIEVEMENTS
Significant achievements were made by the extension unit against preset targets as agreed
between WATCO and TRIT. Some of the achieved activities are as follows:
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Crop production
Smallholder tea farmers in Rungwe district produced a total of 19,599,484 kg of green leaf. This
was 1,114,981 (or 6%) higher than the target and 7% higher than that of 2009/10 reporting
period. This was a record production for the smallholder tea sector in Rungwe district (Figure
10). Smallholder tea sector contributed to the district approximately 3.45 billion Tshs during
2010/2011. The current production level was attributed to increased adoption of mechanical
harvesting using shear technology which enabled farmers to harvest all the crop from the fields
in time, proper pruning, weeding practices, and increased use of fertilizers in tea production.
Other factors that contributed to high green leaf production include well coordinated green leaf
harvesting and transportation system. Transportation of green leaf was planned in such a way
that it was available whenever tea was due for harvesting. This enabled farmers to follow the
plucking rounds correctly. The system was monitored throughout and necessary communication
between the extension unit and the Transport Department was always in place to correct any
irregularities that may have occurred in the green leaf transportation system.
WATCO’s efforts to improve payments to farmers also contributed to increased production as
farmers were motivated to work harder. WATCO raised the price of green leaf from Tshs. 160
in 2010 Tshs 184 in 2011. Furthermore, WATCO maintained regular and timely payments to
farmers for their green leaf.
20000000
18000000
16000000

Tons GL

14000000
12000000
10000000
8000000
6000000
4000000
2000000
0
2010/11

2009/10

2008/09

2007/08

2006/07

2005/06

2004/05

2003/04

2002/03

2001/02

2000/01

1999/00

Year/season

Figure 10: Smallholder green leaf production trend 1999/00-2010/11 for Rungwe District
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Pruning
Tea is pruned in order to reinvigorate growth and bring down the bush to a manageable height.
However, the exercise is very sensitive in tea cultivation thus needs to be carried out properly in
order to ensure the increased productivity of the bush. The extension officers are always keen to
ensure that farmers follow proper pruning practices such as pruning cycle, pruning heights, and
pruning styles. Moreover extension unit is working hard to ensure that the pruning programme
leads to an even supply of green throughout pruning the cycle. This is achieved by pruning 25%
of the total area of tea each year. The pruning rate of 25% is basically based on the current
recommended pruning cycle for smallholders which is 4 years.
The exercise starts by extension officers identifying all tea plots which are due for pruning and
samples few bushes which are subsequently pruned for farmers to follow. The sample
demonstrates the pruning height and style. Extension officers also makes an inventory of the
pruned plots and establishes the pruned area which is then updated on monthly basis until the
pruning season is over. As previously reported, the target is to prune between 20% and 25% of
the total area each year. However, in 2010/11 the total area pruned was estimated at 568.6 ha (or
19% of the total area). The reason for pruning below the target was due to high pruning rate
during 2009/2010 whereby the proportion of pruned area was 27.2%. In order to compensate for
this exessive pruning, it was decided to prune less area than the required minimum rate of 20%
of the total area of tea.

Coordination of inputs supply and use
TRIT and WATCO have been collaborating on the aspect of inputs supply to farmers whereby
TRIT provides technical advices while WATCO provides finances for the the recommended
volume of inputs for smallholder tea farmers. WATCO purchases and supply inputs to farmers
on a loan to be recovered through deductions from green leaf sold by farmers. The types of
inputs supplied to farmers on loan by WATCO include fertilizers, herbicides, pruning knives,
plucking shears, knapsack sprayers, and Personal protective equipments (PPE).
The role of TRIT on advising farmers on the use of fertilizers is centred on provision of
technical advices on the type and amount to be used and this is based on soil and leaf analysis
results. TRIT analyzes the soil samples from smallholder tea areas in the district on regular
basis while all costs are covered by WATCO. Decision on the amount of fertilizer to be
supplied to farmers and other inputs requested by farmers apart from results of the soil analysis,
it also considers the total cost and ability of farmers to afford based on projected amount of
green leaf that can be produced in a particular year. Furthermore the role of the extension unit
is to collect and compile farmers’ inputs requirements and timely submit them to WATCO for
procurement and subsequent supervision of its distribution and application.
During the reporting period the extension unit supervised the distribution of 17,879 bags (or 894
tons) of fertilizer and 12,000 litres of herbicides. Of the 17,879 bags of fertilizer supplied to
farmers, 12,157 bags were UREA 46% N (equivalent to 93.43 kg N/ha) and 5,722 bags SSP
20% P2O5 (equivalent to 19 kg P2O5/ha). Prior to distribution of fertilizer and herbicides, the
extension unit conducted a specific training on fertilizer use in order to enable farmers to use
fertilizers and herbicides appropriately. The aspect of safe use of agrochemicals was covered in
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the training. During the same period the extension unit supervised distribution of, 1009 plucking
shears and 745 spray pumps.

Table 26: Fertilizer uptake trend by smallholders Vs prices (TZS per bag)

Year

No of
Bags
Price
(Tshs)
Tshs/kg
N
N/ha

2002/3
(NPKs)

2003/4
(NPKs)

2004/5
(NPKs)

2005/6
(NPKs)

2006/7
(NPKs)

2007/8
(NPKs)

2008/9
(SA 21:24
+ MRP)

2009/10
(UREA
46 + TSP)

2010/11
(UREA
46 +SSP)

14,320 **

17,879***

17,783

18,881

13,454

12,975

12,061

15,102 14,447*

15,000

15000

17,000

20,000

22,000

22,000

24,616

25,000

33,000

1,200

1,200

1,360

1,600

1760

1,760

2,344.38

1,086.96

1,434.78

74.27

78.86

56.19

54.19

50.37

63.07

33.79

92.00

93.43

*
9,631 SA + 4,816 MRP
** 11,933 UREA+ 2387TSP
*** 12,157 UREA + 5722 SSP

Coordination of green leaf harvesting and transportation
Green leaf harvesting plays a significant contribution on bush productivity. Harvesting and
transportation arrangements for harvested greenleaf have significant impact on adherence to
plucking rounds which, eventually impacts on the productivity of tea bushes. One of the roles of
the Extension Services Unit is to plan and coordinate harvesting and collection of green leaf
from all farmers in such a way that transportation system allows for farmers to be on top of
plucking rounds. Additionally,a well coordinated harvesting system facilitates easier planning
of greenleaf transportation schedulling and subsequent processing in the factory thus avoiding
unnecessary costs.
A well coordinated and properly planed greenleaf harvesting and transportation helps also to
improve quality of tea as it allows for earlier collection and delivery to the factory. The
extension unit monitored the established green leaf harvesting and collection plans throughout
the year and where necessary proposed changes in the collection timetable depending on
growing season and other factors that influences the crop offering in the field.
Coordination of harvesting and the collection of greenleaf involves among others the
establishment collection routes and points aiming at minimizing distances to be covered by
farmers to the nearest collection point. During the reporting period one new greenleaf collection
route and four new collection points were established.
In-house Training activities
In-house training is one of the methods used to disseminate technology to farmers. It allows the
extension services unit to impart various technologies to target farmers at specific time.
Considering that training involves participation of few farmers per session, the extension unit
has put in place training programme that allows for many farmers to participate. Training
sessions provide room for farmers to exchange experiences on a particular topic among
themselves with a facilitation of extension officer (Plate X). The extension unit conducted 152
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in-house training session in various villages whereby a total of 3545 farmers were involved. Out
of the total number of participants, 2,642 were male and 904 were female. On average each
extension officer facilitated at least 10 training sessions (Table 27). The in-house village based
training sessions covered all topics of tea cultivation and green leaf quality control. Safe use of
agrochemicals and disposal of empty containers was among the topics that were given a special
attention when planning for training.

Plate 10: A group of farmers participating in one of village based in-house training sessions

Other issues regarding ISO 22000 were also covered. Specific training on principles of
sustainable agriculture were conducted that aimed at enabling farmers to comply with a set of
Rainforest Alliance (RA) Certification principles. WATCO and RSTGA initiated a processes
that will lead to acquiring certification from RA.
Introduction of Mechanical harvesting technology (Plucking shears)
The high cost of tea production has become a serious impediment to the profitability of tea
especially for smallholders. This is largely due to increased production costs including inputs
such as fertilizer, herbicides and also harvesting methods which is labour intensive amid the
sharp increase in labour costs and the associated shortage. In this view, WATCO and TRIT have
been looking into ways to enhance profitability of the smallholder tea growers in the district
through reduction in production costs and increased tea yields. Use of hand held shears was
considered to be a viable method for reducing harvesting costs and boosting pluckers
productivity and smallholder tea farm yields.
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Table 27: Number of conducted in-house Trainings sessions by villages and gender

Sub-scheme
Rungwe South
Rungwe East
Rungwe North
Kapugi
Segela North
Segela South
Masebe
Nditu /Suma
Mwakaleli North
Mwakaleli South
Manow/Itete
TOTAL

No of Training
17
13
13
12
12
8
22
18
4
17
17
152

Male
288
205
115
196
395
97
339
275
99
317
316
2,642

Participants
Female
97
81
59
54
108
64
73
111
39
146
73
904

Total
385
286
174
250
503
161
412
386
137
463
389
3,546

WATCO and TRIT went on to introduce the shear plucking technology during the last reporting
period. Extension workers have helped farmers to adopt the technology and this has led to
significant increase in the use of shears for harvesting tea in the district. During the reporting
period the extension unit coordinated and supervised the distribution of 1,009 pieces of shears to
farmers adding to a total of 1,983 shears supplied to farmers to date. This is equivalent to a ratio
of 1 plucking shear per 1.5 ha of smallholder tea area in Rungwe District.
Several training sessions on shear plucking were conducted to ensure that farmers have
understood well the use of plucking shears to harvest tea in order to avoid some of the known
negative impact of shear plucking like “digging up the bush” during plucking. The emphasis
were given to farmers to ensure that all shear harvested tea receives recommended amounts of
fertilizer in order to maintain bush health and avoid excessive mining of the soils.
Linkages and feedbacks
The TRIT extension unit works in collaboration with other stakeholders in the smallholder tea
sector within the district. the work involves coordination with RSTGA, WATCO, Government,
villagers and stakeholders to ensure increased cooperation and better practice. Extension unit
participated in most of the RSTGA activities through meetings and campaigns. It also helped
RSTGA to convey critical information to its members. The extension unit has been working
closely with DALDOs office on continuous basis. The unit is also working in collaboration with
government employed extension officers based in some of the tea growing villages.
As part of appreciation for the work of TRIT’s extension officers in developing the tea sector in
the district, the ward councils have been inviting TRIT extension workers to attend Ward
Development Committee (KAMAKA) meetings.
The TRIT extension unit is playing a linkage role between WATCO and farmers. This role
comprises of providing feedback to the company on various aspects associated with tea
operations in various villages. During the reporting period the extension unit maintained the
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feedback system through timely and accurate monthly reports and simultaneously, feedback
information was gathered by the extension officers when they are performing their routine
activities in the field. WATCO used these reports and other information as working tools for
responding on various issues perceived as farmers’ needs and challenges. Extension officers
being contact persons at the grass root level were also involved in channelling various issues
from farmers to RSTGA for its attention and necessary actions.
Planting out.
The extension unit continued to encourage farmers to utilise plants from farmers based
participatory nurseries for infilling and new planting. Many plants which were due for
transplanting during the last reporting period remained in nursery sites as many farmers could
not afford transporting the plants to the field. WATCO and Wood Family Trust Fund (WFT)
offered modest support to farmers in the process of planting out by assisting in the
transportation of the plants to the field. WATCO and WFT covered the costs of transporting
plants to the field. During the reporting period a total of 532,885 plants were transplanted in the
field out of which 131,309 plants were taken to infillings while the remaining 401,576 plants
were taken into new area planting. The Unit extension staff provided technical backstopping on
new field establishment and the ensuing management of the new tea farms (Plate x).

Plate 11: TRIT extension officer advising a farmer in a newly planted tea plot. The plants were obtained
from the village based nursery

Rain Forest Alliance (RFA) certification processes
WATCO is seeking to obtain FRA certification for the factories, estates and all smallholder
suppliers. This intervention is intended to ensure WATCO’s competitiveness and continued
long term access to major markets and specifically to key existing buyers. All markets now
require increasing amounts of certifications of some sort or other (either as USPs, marketing
initiatives, and traceability or for social reasons). Two of the major world tea buyers, Lipton and
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Tata/Tetley require that their future blends contain only RFA certified tea. Others require
Fairtrade, Ethical Tea Partnership, ISO 22000, HACCP or other forms of certification.
The important and critical underlying benefit of certifications is that farmer health and well
being is improved and protected. The initiative commenced during the reporting period with the
TRIT extension unit being one of the core players in the process. The role of extension officers
is to train farmers to practice and implement all principles and criteria for complying with RFA
certification. Training on RFA was integrated in the normal extension unit’s training program.
Furthermore, the extension unit worked in collaboration with farmers and elected as internal
auditors registered 6,889 farmers who were ready to implements principles and criteria so as to
be certified with RFA. In addition to training sessions, the extension unit organised specific
meetings for creating awareness and sensitising farmers on RFA certification. It also made RFA
part of the agenda in all farmers meetings within their villages and communities.
Expanding the capacity of TRIT extension Unit
WATCO and TRIT agreed to increase the number of extension officers so as to improve
services delivery to smallholders and cover expanded activities including RFA certification
effort. In this agreement additional four extension officers were recruited and this effectively
increased the number of TRIT extension workers from the previous 12 to 16.
CONSTRAINTS
The extension unit faced a number of challenges that had affected efforts that has been deployed
to further output that could have been achieved. Some of these challenges include:
Competition for Green leaf from other factories/companies
The influx of another local factory to start purchasing green leaf from the current RSTGA
member farmers poses a serious a serious challenge for the stability of the current bussiness setup and particularly the ability of the unit to meet the contractual obligations with certainty. This
chaotic situation has lead to some of the farmers whom WATCO has provided with inputs on
credit (Fertilizer, herbicides, and shears) and carefully trained in their use are now supplying
their tea to this other factory, meaning that WATCO will no longer see a return to those
investments.
Some of the direct impact of this competition for green leaf includes: WATCO’s failure to get
its return from the outgrower support package; splitting of farmers hinders their efforts to own
the factories; Mwakaleli Factory may remain closed due to lack of adequate volume of raw tea;
and difficulties in controlling green leaf quality as in the course of competing for greenleaf
some rival factories may not focus on green leaf quality. This may provide fatal avenue for
farmers whose poor quality tea may be rejected by WATCO to sell it to other factories with
loose quality standards to the detriment of the entire tea sector in the district..
Low use of inputs
The optimal annual N application rate recommended by TRIT is 150kgNha-1. Smallholder tea
growers have not been able to afford this rate. The maximum application rate they have been
able to achieve is 93.43 kg N/ha (or 62% of the optimal application rate) (Table 26). This is
contributing significantly to the failure by smallholders to fully exploit the tea yield potentials
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that exist in Rungwe. Escalating prices of fertilizers is a major cause for farmers to deliberately
apply sub optimal rates than the recommendation.
The condition of the Feeder Roads
This is a common problem experienced each year during rainy season especially during April. It
affects production as some collection points become inaccessible and tea harvesting around
those stops altogether. The more determined farmers have to use most of the time travelling
with little tea to the distant operating points leaving behind a lot of tea un-plucked. It is also
costing the company as trucks gets stuck on roads or blocked by other trucks while carrying tea.
This leads to tea being spoiled hence forcing the company to discard it and still meet the
obligation of paying the farmers. Moreover, even if the green leaf eventually got delivered to
the factory after overstaying in the trucks usually will results into poor quality of made tea. All
these aspects leads to loses for the company.
CONCLUSION & RECOMMENDATION
The experience gained so far through TRIT/WATCO partnership and the associated linkages
with major stakeholders, RSTGA and Government, provides a classical case for implementing
the public private partnership. The system involves private sector, farmers’ organization and
government employees each working with the rest of the partners to achieve a common goal. It
is a system which creates a responsive extension set up which is answerable to the clients needs
and goals.
The unit feel that a more stricter law enforcement by the authorities need to be in place to
protect responsible investments like WATCO, which is now facing unfair competition for
greenleaf despite of investing on services that has facilitated the generation of the same. It is
also weakening the strength of smallholder tea growers for their own growth. It should be
understood that farmers will realize a full benefit of tea cultivation if they can access benefits
accrued in the uper stages of the tea value chain, either through shareholding or outright
ownership of a well managed and functioning tea factory. On this, the Government has a
significant role to play in order to help farmers build strong associations and invest into
factories as shareholders or sole owners.
FUTURE PROSPECTS
The extension unit is Planning and aiming to achieve the following during 2011/12; to
 achieve company’s crop targets;
 assist farmers to achieve company set green leaf standards;
 assist farmers to further improve crop husbandry and field management;
 introduce and supervise shear plucking technology to many more farmers;
 conduct more training and exchange visits;
 assist farmers to establish and manage tea nurseries;
 assist farmers to establish new tea field;
 assist farmers to infill vacancies in the current tea fields; and
 participate effectively in the processes of RFA certification for WATCO & RSTGA.
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SMALLHOLDER TEA EXTENSION ACTIVITIES AT MKONGE
VILLAGE - MUFINDI DISTRICT
By Bernard Nyanzali and Andrew Andalwisye
INTRODUCTION
TRIT is providing extension service to smallholder tea growers in Mkonge village since
October 2005. Initially this arrangement was initiated after members of Mkonge Tea Block
Farm Cooperative Society (MTBFCS) obtained funding from African Development Foundation
(ADF) and decided to allocate some of the resources to outsource the services of an Extension
Staff from TRIT. The MTBFCS was formed in 2004 by the tea growers in Mkonge village. The
cooperative society has 608 farmers with total area of 206 ha under tea.
As reported in the previous TRIT Annual Report (2009/10), our involvement in Mkonge village
started way back in 1999 when a social-economic survey was conducted followed by a series of
onsite training on tea husbandry, on farm clonal trials and pilot activities for initiating village
based nurseries. The contract ended after three years of successful implementation, and TRIT
decided to keep the extension staff in Mkonge but with wider responsibility of covering other
neighbouring villages. This report summarizes the extension services activities carried out
during July 2010 to June 2011.
OBJECTIVES
The overall objective of the extension unit during the reporting period was to facilitate an
increase in production and improvement of quality of green leaf from the smallholders. The
specific objectives were:
 To maintain green leaf quality buyer standard of 65% or above,
 To coordinate green leaf plucking and collection,
 To coordinate timely collection and transportation of green leaf from respective
collection points using MTBFCS own vehicles,
 To conduct pre-season assessment of demand for all input by tea growers and compile
them for timely procurement,
 To supervise the distribution of inputs and subsequent proper usage by farmers
 To provide linkage between farmers and Mufindi Tea and Coffee Company (MTCC),
 To assist farmers in adopting appropriate tea husbandry practices, and
ACHIEVEMENTS
Green leaf production
During 2010/2011 a total of 1,500,433 kgs of greenleaf was produced by Mkonge smallholder
tea growers. This was 87.4 % of the target and 42 % less than that of 2009/2010 (Figure 11).
The 2009/10 production was equivalent to 1,457 kg of MT/ ha. The drop in yield was probably
attributed to prolonged dry spell from October to January. However, despite the severe effect of
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drought during the reporting period, tea farmers in Mkonge village managed to earn a total
turnover of 240,069,280/= Tanzania shillings. This significant achievement was made possible
through farmers adopting technical advices provided by TRIT extension officer based in in the
village, farmers’ adherence to plucking rounds, a well coordinated harvesting and collection of
greenleaf, and timely payment for greenleaf by the Mufindi Tea Company (MTC). ADF
revolving fund played a great role of ensuring that inputs (Fertilizers and Herbicides) were
made available to farmers at the right time.
2,500,000

Yield s( kg mt ha -1)

2,000,000
1,500,000
1,000,000
500,000
0

Years

Figure 11: Greenleaf production trend for smallholder farmers in Mkonge village
Input revolving fund
The MTBFCS benefited from ADF funding through input revolving fund used to finance
fertilizer and herbicide and a loan for payment of hired labour for plucking. Among other
things, the acquired fund from ADF has been utilized as inputs revolving fund. The loan is
recovered through deductions from green leaf sales. The role of the extension unit is to assist
MTBFCS to manage and use the funds appropriately. The TRIT extension officer who is also
serving as “project manager” was trained by ADF on how to supervise and account for funds.
The amount of the fund grew from Tsh 100,050,000/= in 2008/9 during project evaluation to
138,118,461 during the reporting period. The input revolving fund contributed significantly to
the increased use of inputs especially fertilizer and herbicide as these inputs are now made
available to tea growers within the village and in good time. This is a very sustainable system
and should be emulated by other villages and smallholders’ tea organizations going forward.
Management and Coordination of input supply to farmers.
One of the Extension unit’s roles is to coordinate inputs supply to farmers. The extension unit
managed to compile inputs requirements from individual farmers and submitted timely to
MTCC for procurement. For a long time now, MTCC has been providing fertilizer on loan to
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farmers and recovers the same through deduction from green leaf sales. Other inputs like
herbicide are sourced from local dealers. In 2010/11 a total of 1,500 bags of NPK fertilizer
(25:5:5 +5S) and 600 Litres of herbicide (glyphosate) were distributed to smallholder tea
growers in Mkonge village. Farmers were trained on proper use of inputs and other safety
related aspects on use of agrochemicals before the inputs were supplied to them. The assured
availability of inputs and a refined financing system in Mkonge village has contributed
significantly to the improved productivity compared to other areas where this system is not in
place.
District Support through DADPS
The MTBFCS was among of beneficiaries of Mufindi DADPS funding for the year 2010/11 as
the district supported smallholders by providing them with Tshs 120,000,000/= to implement
four projects, i.e.
(a) Rehabilitation of feeder road (Tshs 80,000,000=),
(b) Construction of Greenleaf shades (Tsh 22,000,000/=); and
(c) Procurement of a tractor (Tshs 20,000,000/=) of which MTBFCS has to top up in order
to acquire one 2wheel drive type tractor (John Deer).
The support has significantly contributed to improved green leaf collection system and on
behalf of Mkonge village tea farmers, TRIT wishes to thank the Mufindi district Council for the
valuable support.
Mkonge village nursery
During the reporting period, TRIT carried out an operation to encourage farmers to plant new
tea areas and infill gaps in the existing tea farms using plants from farmer based tea nursery
which was established at the village. A total of 82,900 and 7,186 plants were transplanted for
expansion and infilling respectively. About thirty farmers planted new areas of tea, whereas
over 9 farmers carried out infilling in their existing tea fields. Some plants were sold to other
growers who did not participate in the village nursery for various reasons.
Weeding
Weeding is among the priority activity in tea husbandry practices. One of the roles of the
extension unit is to make sure that smallholder tea fields are always weed free to ensure a
minimum competition between tea and weeds over nutrients. During the reporting period, the
village Extension officer organized tea weeding campaign in the village. During the campaign
the Extension officer was accompanied by nine production committee members and visited each
tea field. Farmers were encouraged to improve cultural practices including control of weeds in
order to minimize the amount of herbicides. During the reporting period the average weed free
area was estimated at 80 % (approximately 165 ha).
ADF Support Fund (Institutional Empowerment)
During the reporting period MTBFCS managed to buy one Greenleaf transportation truck and a
four wheel drive tractor through the ADF support fund. Availability of transport already has
played a significant role of smoothening green leaf collection and transportation. The
availability of a truck and a tractor facilitated for early delivery of green leaf to factory. ADF
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also facilitated procurement of a computer, Photocopier machine and a printer for improving
record keeping and Greenleaf marketing and payment system in the village.

Plate 12: MTBFCS owned Greenleaf truck and a 4WD tractor for Greenleaf collection

The best tea farmer competition
The Tea Board of Tanzania in collaboration with the Smallholders Tea Development Agency
(TSHTDA) organizes a annual competition for selecting the National Best Tea Grower. During
the reporting period Mkonge tea block farm produced a national winner for 2010/2011. This is
the third consecutive year the winner has emerged from Mkonge Village. The winner, Mr
Doninicus Mandike was awarded his prize by the president in a ceremony held during the
conclusion of nane nane fair in Dodoma. Good cooperation between Mkonge farmers and TRIT
and other stakeholders contributed greatly to this achievement.
CHALLENGES;
Apart from the achievements attained in Mkonge village by the extension unit, there are still
some challenges that continue to hinder opportunities for further success. The challenges
include the following;
 escallating prices of fertilizers (NPK 25:5:5) which reduces the amount of applied
fertilizer leading to poor yields and long term decline in productivity, and
 low price of greenleaf considered by farmers as dis-incentive for further efforts by the
tea farmers to improve productivity.
FUTURE PLANS
 To facilitate registration of the group with Fair trade organization so as to enable the
community benefit from premium offered by the market.
 To carryout in collaboration with Crop Water Management Program an adaptive
research on small-scale drip irrigation on tea
 To increase green leaf production from the current 1,500,433kg to 2,100,000 kgs during
2011/2012
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SMALLHOLDER TEA NURSERY SCHEME
Andrew Andalwisye, Vilumba Kyando, John Mhagama, Rafikel Masha and Amos Makweta.

PLATE 13: Close observation and follow–up on the progress of the smallholders tea nurseries by TTP
staff is key to the success achieved so far

INTRODUCTION
The smallholder tea nursery scheme is financed by the European Union (EU) under EDF10
package. Previously this component was funded through EU’s STABEX since its inception in
way back in 2001. In principle the village based tea nursery scheme employs a participatory
approach which involved smallholders organised into nursery groups to generate tea plants. This
approach is considered as a more sustainable way of establishing a reliable source of tea plants
for smallholder tea sub-sector in Tanzania. The approach involves the smallholders in the
production of tea plants by empowering them with basic techniques of raising tea plants and
also supports the procurement of industrial materials which is not available within the local
environment. This approach is a significant deviation from the central nurseries which does not
give farmers an opportunity to participate and learn the basic techniques in the generation of tea
plants leading to unsustainable source of planting materials.
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During this reporting period TRIT in collaboration with farmers managed to raise over
2,672,747 plants and also continued to support about 82 nurseries. In total TRIT supported 152
nursery sites located in seven tea growing districts namely, Mufindi, Njombe, Rungwe,
Lushoto, Muheza, Ludewa and Korogwe. Involvement of some nursery members on field
planting and delays on the disbursement of funds has negatively impacted on the planned
implementation of some activities leading to failure to meet the target. During the reporting
period a total of 3,190,457 plants were planted out from village based tea nurseries in different
tea growing areas of which 648,529 plants were used for infilling gaps by approximately 469
collaborative farmers. This equates to approximately 183 ha (13,888 plant /ha) of newly
established smallholder tea farms. In recognition of the importance of conserving the
environment alongside tea production, the program has started incorporating forest trees
alongside the existing tea nurseries. Initial training has been conducted and materials distributed
to 26 nursery sites whereby the target is to raise about 1,000,000 plants.

OBJECTIVES
The main objectives of the smallholder’s tea nursery scheme is to contribute to increased tea
productivity and production following successful establishment of tea nurseries for raising
plants for both infilling as well as new planting. In order to achieve this broad objective, TTP is
pursuing the following specific objectives;
 assist smallholder tea growers to overcome the shortage of planting materials by
involving them in the production of tea and forest plants through the village based tea
nurseries;
 Training as many smallholder tea growers as possible on the basic techniques of
producing tea plants in a cost effective way; and,
 Creating a sustainable source of planting materials for the smallholder tea grower’s subsector in Tanzania.
ACTIVITIES
Farmers are responsible for providing labour, land and other resources readily available within
their proximity whereas the programme facilitates the organization and formation of the groups,
provision of technical expertise, industrial nursery materials and other necessary inputs for
facilitating the smooth implementation of the planned activities. During the reporting period the
following activities were undertaken, and are reported in detail in the following sections:
Identification of potential collaborators
The Extension staff from the DALDO offices and some selected famers collaborates with TRIT
staff on implementing the tea nursery activities in all areas where village based tea nurseries
have been established. Substantial support has been provided by all collaborators who in return
are provided with modest work related facilitation allowances. During the reporting period the
project worked with 14 Collaborators from Districts Agriculture and Livestock Development
officers (DALDO). These collaborators are located in various tea producing districts as follows;
Njombe (5), Mufindi (2), Lushoto (2), Muheza (1), Korogwe (1), Ludewa (1), and Rungwe (2).
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Organizing smallholders farmers tea nursery groups
The project works with willing farmers who comply with the agreed procedures for
establishment and running of these nurseries. Various approaches are employed by TRIT during
the formation and facilitation of tea nursery groups. Sensitization campaigns are conducted
through public meetings, in house training, farmer’s exchange visits and cinema shows. Farmers
organize themselves in groups usually consisting of members with shared interest in tea
production; the formed group(s) subsequently sends their request to TRIT for support. Once the
request is received farmers are trained in various aspects of tea nursery establishment followed
by regular advisory visits to the nursery site and meeting with group members for training on
the follow-up stages of implementation.
The responsibilities of each part and support to be provided by TRIT are explicitly explained to
the groups. Intensive and strategic training is offered to newly formed nursery groups including
technical assessment on the suitability of the planned location of the nursery site.
This approach enables TRIT to assist farmers to meet their increased demand for planting
material. This approach also ensures collaboration from a large number of resource poor
farmers. For the work to commence with nursery groups members, they are required to fulfil
the following pre-requisites;






organise themselves in a group of 12 to 40 members by consensus;
provide land for the nursery establishment,
provide locally available material required for the nursery shade constructions,
perform all activities including supplying the required labour for the nursery works; and
draft a constitution to guide them on the running of the day to day activities of their
nursery and how to share the plants when are ready.

After fulfilling these pre-conditions, TRIT then provides all the required industrial materials
such as polythene tubes and sheets, fungicides, pesticides, planting materials, fertilizers,
watering tools, identification of suitable nursery soils, transportation of the materials to nursery
site and the necessary technical backstopping.
ACHIEVEMENTS
Number of Propagated plants
During the reporting period 2,672,747 plants were propagated at 70 nursery sites out of the 152
existing nurseries. The propagated plants add up to a cumulative total of 64,654,413 propagated
todate. The number of propagated plants this year was 1,357,253 plants (34 %) less than the
projected plants. The failure to achieve the target was contributed by many reasons including
delays in disbursement of funds and involvement of some nursery members in field planting
activities. However, in some areas the momentum of farmers to participate in nurseries activities
has slowed down. We are planning to step up sensitization campaigns as well as finding out the
reason behind this declining momentum. During the reporting period, more request for new
nursery establishment come mostly from Njombe, Ludewa and Lushoto districts. We have
noted also increased number of farmers from Rungwe who requested to be involved on tea
nurseries compared to previous years.
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Table 28: Number of nurseries, members and the actual number of propagated plants against
projections for 2010/2011
District
Projected
Actual
Number
Annual
No of plants
% of
No of
No of
of
projections
raised
Total
nurseries nurseries Members
(2009- 2010)
plants
Mufindi
55
33
597
1,300,000
708,820
26.5
Njombe
80
48
679
1,400,000
1,348,916
50.5
Rungwe
20
14
146
250,000
28,000
1.0
Muheza
15
11
113
110,000
90,000
3.4
Korogwe
6
7
111
150,000
87,211
3.3
Lushoto
30
26
315
700,000
409,800
15.3
Ludewa
15
13
184
120,000
0
0.0
Total
221
152
1,548
4,030,000
2,672,747
100%
Number of Plants transplanted to the field (new field planting)
About 2,541,928 plants were planted out on new tea fields by approximately 560 smallholders
in all tea growing area during 2010/2011 planting season. If you consider another 648,529
plants used for infills, this adds up to a total of 3,190,457 plants, transplanted to the field. (Table
28). Some of the produced plants could not be accounted for and we assume that sometimes
farmers sell their surplus plants in order to get resources for preparing land for the new planting.
Clones planted included BBT207, TRFCA SFS 150, TRFK S15/10, TRFK 6/8, 282, TRFCA
PC 81, TRIT K7, TRFK 31/8, TRIT K35, TRIT PK99, TRIT 6/10, TRIT 6/97 and TRIT11 /4.
Training on the basic techniques of establishment and management of new tea fields was
conducted prior to the actual planting. The training was done in collaboration with extension
officers and farmers. Decisions on the allocation of plants among members were left to farmers
themselves but normally it was based on individual’s labour input as stipulated in the group
constitutions.
Number of Plants transplanted to the field (infilling)
Farmers were sensitized on the importance of infilling the gaps on their tea farms in order to
maximized green leaf production per unit area for the existing tea fields. As an outcome of this
initiative, during the reporting periods a total of plants 648,529 were used to fill the gaps in all
tea growing areas. This is constitutes of approximately 22.9% of the total plants sent out to
fields from the Smallholder Nursery Scheme. A total of 469 farmers carried out the infilling.
Usually specific training was conducted ahead of any infilling activities in a particular village.
Transport of plants from the nursery sites to field
During the report period, members of some nurseries were assisted to transport plants from their
respective nurseries to the field in Njombe, Ludewa, Mufindi and Rungwe Districts. This was
collaborative effort between TRIT, TSHTDA, WATCO and the respective District Councils.
This assistance is very much appreciated by TRIT as it shows the commitment of these district
councils to help farmers to improve their livelihood through tea production. It is encouraging to
see that many more farmers managed to send plants to field courtesy of this collaborative effort
between various institutions and particularly the intervention of the local District Councils
which is very crucial for the sustainability of this project. The program will be extended to other
districts were nursery program is operating for next planting season.
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Table 29: Nursery plants and planted in the fields by farmers in all tea growing areas
Plants transplanted to field for
Number of famers involved in
District
Expansion/new
In filling gaps
Expansion/new
In filling
planting
planting
Mufindi
447,809
157,451
71
56
Njombe
1,162,090
275,043
189
94
Rungwe
133,039
66,060
115
91
Muheza
41,113
74,590
11
48
Korogwe
51,169
9,993
12
49
Lushoto
234,719
65,392
49
131
Bukoba
0
0
0
0
Ludewa
113,879
0
113
0
Sub-total
2,541,928**
648,529
560
469
Grand -total
3,190,457
1,029
** Includes 358,110 plants sold to medium growers to support the establishment cost of new
planting
Establishment of clonal mother bush centres
Since the inception of village based nursery project way back in 2001, the source of planting
materials have been the mother bushes reserved either in private company estates or TRIT own
fields. On the other hand the need for planting material by smallholder growers is increasing as
the scheme expands and hence the need for a sustainable sources of planting materials. A
decision was made by TRIT to establish mother bush centres that will serve as sources of
planting materials close to farmers. The establishment were a collaborative effort between TRIT
and the smallholders. Under this arrangement, smallholders provide land, labour and care after
establishment, whereas TRIT provides suitable clones, technical backstopping, and inputs
(fertilizer and herbicides). During the reporting period one more mother bush site with seven
clones was established in Rungwe district at Manow ward. Manow site is the seventh site,
others being ELCT Lupembe, Iwafi, Image, Isitu,and Matembwe in Njombe District.
Forest tree nurseries
The Smallholder Tea Nursery Scheme has started incorporating the propagation of forest trees
alongside the existing tea nurseries for the purpose of dealing with environmental conservation
an issue which is becoming a serious concern on the sustainability of tea based production
systems. The initiative is also aimed at securing the future source of fuel wood for tea factories.
Planting forest tree are considered as an additional source of income for tea growing household.
During the reporting period, training sessions on basic forest nurseries techniques were
conducted to selected number of nurseries to start with and necessary materials (forest tree
seeds and polythene tubes) were distributed. The target is to raise approximately 1,000,000
plants of Eucalyptus and Pinus for 26 nursery sites in Njombe and Mufindi districts. The plan is
to extend this initiative to the remaining nursery groups throughout the country.
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Table 30: Projected number of nurseries and forest tree to be raised
District
Mufindi
Njombe
Total

Nursery sites
10
16
26

Projected Number of plants
350,000
650,000
1000,000

Pests and Diseases control
Termites (Pseudoacanthotermes militarys) attacked some of the nursery sites in Rungwe
district. They affected both nursery materials and mature plants in the field. The termite attack
was controlled by endolsulfan 35%. Fungal infestations were also observed in some nurseries in
Njombe, Mufindi and Lushoto Districts. The diseases were efficiently controlled by a
combination of two types of fungicide namely, Dithane 80 WP and Ridomil.
CHALLENGES AND CONSTRAINTS
Failure by some farmers to send plants to the field
Despite of the effort made to facilitate farmers to transport plants from nurseries to fields in
Mufindi, Njombe and Rungwe districts, other tea growing districts like Korogwe, Muheza and
Lushoto were not fortunate to get the same assistance from their local District Council. As a
result many farmers could not manage to transplant their tea plants from their nurseries as they
were constrained by lack of transportation. A significant proportion of plants were left to
overgrow in the nurseries which led to significant loss of quality of these plants in case any
future use.
Delayed disbursement of funds
During the reporting period Shortage of funds attributed to delays in disbursement during a
critical stage of the planned nursery operations lead to failure by TRIT to achieve the projected
target. Some of the activities could not be carried out like transportation of nursery soil,
distribution of tea cuttings, procurement of nursery materials and failure to conduct training
sessions for newly established nursery sites. As a result the previous momentum on nursery
activities to some farmers were significantly slowed and some of the planned targets were not
achieved as stated above.

CONCLUSIONS AND RECOMMENDATIONS
Despite of the huge potential and opportunities that exist in various tea growing areas which
have not been exploited, still the pace of smallholders and medium tea growers to establish tea
garden (farms) are low. A multitude of diverse approaches need to be deployed in order to
convince and attract different cadres of people to embark on tea farming in order to exploit the
existing opportunities such as ample land suitable for tea, existing market for Greenleaf and
Lack of alternative income generating activities in some areas. Over the past ten years since the
establishment of this scheme, many farmers have benefited from the project. However, more
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efforts are needed especially in Rungwe District where the factories are offering the
smallholders an opportunity of supplying more greenleaf at competitive price in order to meet
the capacity of the rehabilitated and currently closed Mwakaleli Tea Factory. Similar efforts
need to be done in Muheza, Muleba, Korogwe and Bukoba rural districts where the existing
potential for the smallholders is immerse and has not been exploited.
FUTURE PLANS
 To conduct an impact assessment for the smallholder nursery scheme so as to indentify
current needs of the farmers and review our implementation strategy in order to improve
efficiency.
 To strengthen the post nursery activities during the remaining project period, in order to
ensure that all generated plants are turned into productive farms capable of generating
profitable income to all participating smallholder farmers,
 To devise an approach that can facilitate further improvement on the implementation of
the nursery activities in all poorly performing catchment areas. Collaborative effort by
key stakeholders will be sought. Specifically, the target districts will be Bukoba,
Muleba, Rungwe, Korogwe, and Muheza.
 To identify more potential collaborators and train them in basic and specific tea
husbandry practices in order to increase their knowledge.
 Consolidate and sustain the achievements made in different districts such as Mufindi,
Njombe and Lushoto without losing the momentum,
 Facilitate the establishment of tea nurseries in new tea growing areas as per requests
received from willing farmers.
 To establish clonal mother bush centre in every tea growing ward for seven districts of
Njombe, Rungwe, Mufindi, Kilolo, Muheza. Korogwe, Lushoto, Bukoba and Ludewa.,
 To propagate 4,000,000 plants of tea for the period 2011/2012 from all tea growing
area, and
 To raise 1,000,000 plants of forest trees
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FARMER TRAINING PROGRAMMES
Andrew Andalwisye, John Mhagama, Amos Makweta, Ernest Kimambo, Solomon Msomba
Julius Kigalu, and Vilumba Kyando
INTRODUCTION
The Farmer Training Programme under TTP is being funded by the European Union through
the EDF 10 package. Priviously the program received support through STABEX until
December 2008. Preliminary work started way back in 1998 when baseline surveys provided
information on training needs for various categories of stakeholders in the tea industry in
Tanzania.
Training requests from stakeholders and training needs assessment provided the basis for
implementing the training activities. The training activities conducted during the reporting
period involved farmer groups and estates’ field managers. The training sessions were
conducted both on-station and on-site depending on the circumstances and convenience of the
trainees. Specific follow-up visits were conducted to assess the adoption of the technologies
acquired through the training sessions. Further assessment was conducted to determine the
extent of dissemination of the technologies to non-participating farmers through a diffusion
process.
During the reporting period, a specific training session on shear plucking technology was
initiated in order to respond to the imminent challenge of labour shortage facing the tea industry
in Tanzania. During the same period total of 7,847 participants from smallholder and large scale
tea sectors, extension officers, and secondary school students received training on agronomy of
tea.
APPROACH
TRIT applies participatory approaches during the need assessment and in all training sessions in
order to increase trainee’s level of interaction and participation, hence ensuring the effectiveness
and relevance of the adopted training measures. Training sessions are designed to give a
comprehensive balance between theory and practice. Different complementary training
techniques/methods are integrated during the training sessions to enhance participation and
understanding of the trainees. For example a theoretical session can be followed by a plenary
discussion sessions, group discussions/presentations, field visits and supplemented with a video
show and reference materials. Issues on HIV/AIDS are incorporated during the training sessions
to create awareness for farmers on its effects, preventive measures and avoiding stigmatization
to HIV/AIDS victims. This is aiming at reducing the rate of spread of HIV/AIDS in the tea
growing communities. At the end of the training session, each participant is given exercises in
order to examine their understanding of the course contents. Trainees are also given opportunity
to evaluate the training course whereby they give their opinions and recommendations
concerning various components of the course in order to improve the future training courses.
Usually trainees are required to prepare action plans to be implemented under the supervision of
the TRIT staff or collaborating extension staff. Reference materials such as handouts and
leaflets covering the topic that were included during training are provided to each participant.
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OBJECTIVES
 To build farmers capacity to meet their challenges on tea production by sensitizing them
to engage in efficient tea production,
 To assist farmers to improve production and productivity of their tea farms,
 To assist farmers to increase both quality and quantity of green leaf delivered to
factories, and
 To impart technical knowledge to farmers on tea production and supervisory skills
ACTIVITIES
During the reporting period the following activities were implemented;
Training of Estates’ pluckers and Secondary school students
(a) Training of EUTCO, Marvella and Kitendega pluckers
A total of 118 tea pluckers from EUTCO participated in training on shear plucking
organized by TRIT in collaboration with EUTCO. The training focused on proper way of
using shears to harvest tea so as to increase bush productivity and maintain the quality of
green leaf.
TRIT helped Kitendega Tea Farm in Mufindi District to acquire 10 pieces of plucking
shears from ITOA Njombe. Availability of these shears prompted the estate management to
request training on shear harvesting. Total of 55 pluckers participated in the training that
aimed at equipping the pluckers with principles and techniques of shear plucking. The
training comprised of both theoretical and field demonstration sessions.
Similarly, TRIT in collaboration with Marvera Tea Estate organized a field training on tea
plucking (both hand and shear techniques). Prior to organising this training session, the
General Manager, Marvera Tea Estate explained his experience on shear plucking in India.
He presented some shears used in India which were different from the South African type
recommend recommended by TRIT. The training sessions constituted of principles of hand
and shear plucking. During the training, demonstration on appropriate use of shear were
done. Pluckers had an opportunity to test and practice the plucking by shears. Total of 80
pluckers participated in the training.
(b) Training for Secondary school students
A total of 88 students from Kasanga, Mninga, Igowole, Mzivi and Mtwango Secondary
Schools attended training at NTRS on principle of tea production. Training arrangement
followed the request made by respective schools. TRIT used this opportunity to impart
knowledge of tea to the young generation and potential future tea farmers for the
sustainability of tea sector in Tanzania. Studies made in some tea growing areas in Tanzania
revealed that failure to involve youths in tea production during their early stage of growth is
one of the reasons for their poor participation in tea production during adulthood.
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PLATE 14a: Fabricated shear used Marvera
and EUTCO( Localy fabricated)

PLATE 14b: Shear fabricated in India. To be
used by Marvera

PLATE 14c: Recommended shear by TRIT( imported from Republic of South Africa)

TRAINING OF FARMERS
On-site training for farmers.
TRIT conducted several on-site training in various tea growing areas. The advantage of the onsite training is that, the number of farmers participating in the training is higher as compared to
on-station training, and also the training is usually focused on local issues hence more relevant.
The following are on-site training sessions conducted during the reporting period.
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(a) Training for farmers from 5 villages in Ludewa district
During the reporting period TRIT trained members from 14 nursery sites in about 5 villages
of Ludewa district namely Ilawa, Mfarasi, Madilu, Manga and Lusitu. The on-site training
was aimed at equipping farmers with knowledge and skills on the propagation of tea plants
before transplanting to the field, tea field preparations, planting and management of young
tea plants in the field. The theoretical presentation were followed by the practical training
whereby farmers had an opportunity to practice on how to prepare plants before planting
and the actual field tea planting. A total of 60 farmers participated in the training and
developed action plans for timely field preparation and planting.
(b) Training of Lwangu village farmers in Njombe district
A total of 51 members from five operating nursery sites of Lwangu village attended the onsite training conducted on 3rd November 2010. This was a follow up training to ensure that
farmers understood and acquired the knowledge and skills on the preparation of tea plants
before transplanting to the field and the management of plants after planting. The
importance of record keeping and the type of critical records required by farmers were also
covered. After the theoretical presentation farmers had an opportunity to exercise on how to
propagate plants before planting, keeping records and the actual field tea planting. Finally,
each participant developed an action plans for field preparation and planting. Issues related
to scarcity of land were mentioned before the Village Executive Officer (VEO) as a major
hindrance for tea development in the village. VEO promised to take the matter to Village
Executive Committee for further action in relation to reviewing village land use plan.
(c) Training on shear plucking, Ikwega Village Mufindi
A training session on shear plucking was organized by TRIT in collaboration with Ikwega
Roman catholic mission. Ikwega mission own 25 ha of tea. TRIT facilitated access of 20
pieces of shears from WATCO in Rungwe district. The training session focused on pluckers
working for Ikwega mission tea farm and neighbouring smallholder’s tea growers. During
the training participant were informed on the need to adopt shear plucking, and principle of
shear plucking. The participants had an opportunity to practice shear plucking. Total of 24
smallholder farmers and 4 supervisors from Ikwega mission tea farm participated in the
training. The participants showed genuine interest in using shears to harvest tea but they
were concerned on the availability of the shears.
On station Training (Training of extension staff)
The extension staffs are required to be trained regularly so as to enhance their understanding
and update them with new technologies and skills in tea production practices for them to
effectively address challenges facing them in tea extension services. Regular training to
extension workers is aimed at bridging the knowledge gap in tea cultivation that exist amongst
the extension officers considering that many tea growing districts currently has recruited new
extension staff. Training is done through exchange visits to research centres and to some
selected well managed tea estates, On-site training, and other tailor made training sessions
which can also provide opportunity for upgrading their knowledge in tea.
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a) Training for extension staff from Rungwe district.
Total of 17 extension staff of which 10 were from TRIT- Rungwe extension wing and 7
from DALDO office participated in refresher course held at NTRS. The training specifically
focussed on equipping extension workers on tea plant nutrition. The training was timely as
the WATCO and RSTGA were aiming to raise production of tea through the increase in the
amount of fertilizers supplied to smallholder tea by raising the Nitrogen application rate
from 59 kg to 101kg per ha per annum for 2010/2011.. The training session was conducted
from October 13 – 19th, 2010
b) Training for extension staff from Ludewa, Njombe and Mufindi districts
The training for extension staff of the three Districts was conducted from April 12 to 16,
2011 at NTRS. Participants comprised of extension staff recently recruited and are working
in tea growing area. TSHTDA and TRIT extension staff from Rungwe District also
participated in the training. The objective of the training was to equip these extension staff
with knowledge and skills on tea husbandry as well as enhancing their skills on transferring
technologies to smallholder farmers. The topics covered in this training included agronomy
of tea (Nurseries, field establishment, bringing tea into bearing, plant nutrition, weed and
pest control, plucking, and irrigation of tea). The training sessions were delivered in the
form of theory and practicals. A total of 32 extension staff (24 males and 8 female)
participated in the training.
Exchange visit
Farmer exchange visits is one of the training methods used to enhance farmer to farmer learning
process, as the process provides an opportunity for visiting farmers to observe and communicate
with their hosts. This allows both sets of farmers to share experience and learn new techniques
from each other. During the event farmers are also able to visit tea research stations, tea estate
and factories and learn new research findings and technologies in tea production. Three
exchange visit were conducted in the reporting period whereby 87 famers including 43 women
participated (Table 31)
a) Farmer Exchange visit from West Usambara Mufindi and Njombe districts
About 30 farmers including 13 women representing nursery groups from Lushoto and
Korogwe districts visited Mufindi and Njombe Districts from 16th to 19th November 2010.
They were accompanied by one extension officer from Baga ward. Prior to the field visit
farmers attended theoretical session on the technical aspect of nursery management. The
theoretical part covered site selection, qualities of nursery shed, soils selection, preparation
of mother bush, preparation of cuttings, planting, and management after planting. Farmers
participated actively by asking and answering questions. The field visit in Mufindi district
involved three nursery sites namely; Kihimbi, Mkonge and Mwaya. Host farmers and
visitors were given room to discuss various aspects of how farmers can organize themselves
to achieve their goals whereas in Njombe district the visit involved Kifanya ward nursery
sites. The field visit provided room for Lushoto and Korogwe farmers to appreciate and get
inspiration from the commitment of their hosts (Njombe farmers) on running the farmer
based tea nurseries. They also learnt on how their hosts successfully applied the skills and
knowledge they had acquired from nurseries establishment and the subsequent day to day
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management. At the end of the visit each participant prepared action plan to be
implemented when they return back home.
b) Exchange visit for Mufindi farmers to Rungwe districts
A total of 31 farmers including 15 women from Mufindi visited Rungwe district from 24th 25th February 2011. The objective of the visit was to enable Mufindi farmers to learn from
Rungwe farmers on practical issues of shear plucking. Rungwe farmers are more advanced
on shear plucking as they started much earlier (previous two years) to use shears for
harvesting tea. Prior to field visits farmers from Mufindi were introduced to the principles
and practice of shear plucking by TRIT Extension Manager Rungwe Rungwe farmers
provided testimonials on the potential of shears in increasing productivity as results of
using shears. Mufindi famers had enough time to practice shear plucking under close
instruction from host farmers famers. The training visit ended by developing an action plan.
c) Exchange visit for Njombe districts famers to Rungwe districts
Twenty five farmers, including 15 women from Igominyi division in Njombe district visited
Rungwe district from 28th - 29th February 2011. The participants included medium and
smallholders farmers. At Rungwe, farmers were given highlights by WATCO administrators
on the reasons for Rungwe farmers to embark on shear plucking. Prior to the practical
session the Rungwe extension workers emphasized on the importance of famers to grasp the
skills and principles of shear plucking for increased productivity and healthy of the tea bush.
All farmers then had an opportunity of practicing shear plucking and they were so much
excited by the technology.
Cinema shows
Cinema shows are aimed at enhancing farmers’ understanding and equipping them with skills
and knowledge on various tea management practices. Cinema shows are also used to raise
awareness of the viewers on HIV/AIDS related issues. During the reporting period cinema were
shown in Rungwe and Ludewa districts whereby a total of 7,192 viewers attended, of which
2,779 were women.
a) Cinema shows in Rungwe districts
Cinema shows on “Lishe ya Mmea wa Chai” and “Uthibiti wa Magugu katika shamba la
Chai” were conducted in 21 villages covering all eight sub-schemes in the district. The
objectives of the cinema shows were to equip farmers with concepts of fertilizer use as one
of the efforts to prepare farmers before the onset of main season for fertilizer application. A
total of 4,782 viewers (2,663 men and 2,119 women) participated in the shows.
b) Cinema show in Ludewa district.
A total of 2,411 viewers (1,751 men and 660 women) participated in four cinema shows on
Field Establishment and Management of Plants after Planting and Weed Control in Tea
Fields. The shows were conducted at Ilawa, Mfarasi, Lusitu and Manga villages from April
10th - 17th, 2011. The cinema shows were meant to strengthen their knowledge on the
management of young tea.
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Table 31: Summary of training sessions conducted by category of trainees for 2010/2011
TRAINING
ACTIVITIES

TOPIC COVERED

NO of PARTICIPANTS
M
F
Total

Weed control, tea plant nutrition,
mechanical harvest

12

5

17

Nursery
establishment
and 24
Management, Field establishment,
Plant nutrition, Plucking, Machine
harvest, Weed and Pest control,
Extension Method inTea
Principle of tea production
53

8

32

78

131

7 nursery groups
at Lwangu
12 Village tea
nursery

Field establishment and management
after planting
Field establishment and management
after planting

30

21

51

40

20

60

Estate tea
pluckers
Ikwega farmers

Shear plucking (importance, skill
neded and pre-condition)
Shear plucking and Green leaf quality
control
Principle of tea plucking and Shear
plucking (importance, Skill needed
and precondition)
Shear plucking and Green leaf quality

74

44

118

8

16

24

45

35

80

19

36

55

Tea nursery establishment and
management

FARMER
GROUP

On station training
Extension staff
NTRS
from Rungwe
(Oct 2010)
district

NTRS
(April 2011)

Extension staff
Ludewa/Njombe
/Mufindi &
Rungwe districts

Mufindi

Secondary
school students

On- site training
Njombe
(Dec2010)
Ludewa
(Feb 2011)
EUTCO Muheza
(Mar 2011)
Mufindi
(Feb 2011)
Marvera Estate,
Muheza
(June 2011)
Mufindi
(June 2011)
Exchange visit

Estate tea
pluckers
Estate pluckers
Kiganga Div.

Lushoto to Mufindi
& Njombe
(Nov2010)

Representatives
from operating
nursery groups

17

13

30

Mufindi famers
to Rungwe
(Feb 2011)
Njombe farmers
to Rungwe
(Feb/2011)
Cinema show
Rungwe district

Mufindi farmers Shear plucking and Green leaf quality 16
control

15

31

Njombe farmers Shear plucking and Green leaf
control

10

15

25

All tea farming
villages
All tea growing
areas

2,663

2,119

4,782

1,751

660

2,411

4,763

3,085

7,847

Ludewa district

Weed control and proper use of
fertilizer in tea.
Agronomy of tea

TOTALS
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Table 32: Status of training program by categories up June 2011
Activities
Number of
trained Farmer
Number of
trained extension
staff
Training others
trainees
No of Published
Training Manual
Number of
published leaflets
Number of
printed Calendars
Number of
produced Video
films
No of training
sessions

Projection
480

Achivement
By June 2004
4,853

Projection
2004-2008
30,000

Achievement by
Dec 2008* Jun 2010 Jun 2011
53,898
56,103
63, 950

180

185

150

450

450

499

-

232

-

70

88

100

-

5

5

20

20

20

-

6

2

6

8

9

-

550

1500

1500

2500

3000

-

2

2

7

9

9

18

29

90

208

237

280

* End of financial support through STABEX arrangement under EU

PRINTED EXTENSION MATERIALS AND FACILITIES
TRIT Calendar 2011
TRIT continued to produce a colourful calendar with photographs on different aspects of
activities conducted in previous years within the Tanzanian tea industry for distribution to
various stakeholders within and outside the country. The calendars carry information and
educative materials for reference by our stakeholders.
FACILITIES
Training Centres
The two training centres at NTRS and MTRS continued to serve stakeholders from both
Southern and Northern tea growing areas respectively. The centres equipped with various
training and accommodation facilities. Farmers, extension staff, participating
scientists/researchers and other guests were accommodated during training sessions and other
events. The Ngwazi Training Centre accommodates up to 30 people and has a multipurpose hall
where different occasions are normally held to a maximum of 300 people. Marikitanda Training
Centre has accommodation for 24 people, a rest house for five guest/resource persons and
classrooms for up to 30 people. Both stations have broadband internet access, catering and
multi-channel television services.
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Vehicles
A 29-seater minibus continued to facilitate smooth movement of trainees. A mobile cinema van
facilitated cinema shows in the villages thus a large audience is easily reached and educated at
once. A generator within the van made it possible to achieve missions even in rural areas where
there is no electricity.
ICT equipments
TRIT’s information and communication technology equipments such as digital cameras, digital
video camera, computers, power-point projectors, overhead projectors, printers, scanners, TV
screen/video decks, DVD and VHS recording deck, editing facilities and internet/e-mail
facilities played a crucial role on implementing the training programmes. These equipment
facilitated a continuous production of documentary films, training modules, reports, training
manuals/guidebooks, booklets, leaflets, posters and (calendars) which were distributed to
various stakeholders including trainees, farmers in the field and visitors at TRIT stations.
CHALLENGES/CONSTRAINTS
 TRIT could not meet all the requests related to training and cinema shows by our
stakeholders as they exceeded our capacity to deal with all of them. we are looking
forward to further strengthen our capacity especially by recruiting additional staff at
TTP who will specifically deal with the coordination of the training programmes.
 Beside the great effort made by TRIT to mobilise and train farmers on shear plucking,
unavailability of shears is a stumbling block for potential adoption of the technology by
many famers.
 Difficulties to reach some area due to poor condition of the roads especially during the
rainy season
CONCLUSION AND RECOMMENDATIONS






We recommend other tea companies to emulate WATCO by importing suitable and
recommended type of shears for farmers on their respective catchment areas. The cost of
these shears can be recovered through deduction from made from greenleaf sold by all
farmers supplied with the shears.
Perceived high cost of fertilizer, is one of the reason mentioned by farmers for the
existing low use of fertilizer by farmers. It is recommended that the Government and /or
other parties look at the mechanism to subsidize the fertilizer so that farmers can
eventually afford to apply the recommended rates on their tea fields.
We acknowledge the fact that currently the training need by farmers far surpasses what
TRIT can practically manage. However we will continue to look for resources and
encourage other key stakeholders to contribute towards farmer training efforts in order
to improve the overall performance of the Tanzanian smallholder farmer tea sector
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CLONAL OBSERVATION AND MOTHER BUSHES IN NJOMBE
BACKGROUND
The participation of smallholder farmers in the village based tea nurseries activities and farmer
training sessions organized by TRIT has created awareness to farmers on the importance of
growing clonal tea for improved yields. It was learnt that sources of clonal planting materials
would become a limiting factor for future expansion of tea in many localities. Many tea
nurseries for many years have been planted with clonal planting materials from the
neighbouring tea estates at cost. Smallholder farmers cannot afford buying the planting
materials and covering transportation costs from the source estates to their respective nursery
sites. In order to learn the field performance of some potential clones, TRIT established a clonal
observation trial at two locations, ELCT-Lupembe and Iwafi in Njombe. Specific information
sought include; yield and performance characteristics with eventual purpose of using these trial
sites as sources of planting materials close to farmers. The farmer’s role is to manage the field
and yield data recording.
OBJECTIVE
 To involve farmers in field assessment of new clonal materials in the village;
 To assess the adaptability of the newly introduced clones to local farming system; and
 To establish a sustainable source of planting materials for village based tea nurseries
TREATMENTS
Three test clones namely 31/8, SFS 150 and 207 together with 6/8 (control) were planted at
Iwafi and ELCT-Lupembe way back in February 2006. Each clone was replicated in one plot at
each site at a spacing of 0.6m x 1.2m separated by a single guard row between clones. The total
plants per plot are 160. Fertilizer was applied at the annual rate of 200 kgsNha-1 in two splits.
REVIEW OF THE CUMMULATIVE RESULTS
Assessment interms of yield performance of the test materials and control clones during the first
prunning cycle and first year after pruning was carried out.The annual yields of made tea for the
period of 2006 – 2010/11 are presented and discussed below.
Annual yield of made tea ( kg MT ha-1)
The annual yield for the past four years since the establishment of the trial and first year after
first pruning for all clones were higher at Iwafi than at ELCT. (Clone SFS 150 and 207 recorded
the highest yield at both locations while the control clone 6/8 produced the lowest crop at both
sites (Figure 12 & 13). The Iwafi site is close to a forest where soils retain moisture for long
period as compared to ELCT site. SFS 150 showed an even crop distribution throughout the
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years. Clone 6/8 showed indications of stress during dry season which might be a contributing
factor for the observed low yields.
7000

Yields (kg mt ha -1)
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CUMULATIVE YIELD FOR
THREE YEARS IdambaIwafi

4000
3000

CUMULATIVE YIELD FOR
THREE YEARS ELCTLupembe

2000
1000
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SFS150

31/8

207

6/8

Clones

Figure 12: Cumulative clones annual yield comparison for three years (2007/2008,
2008/2009,2010/2011 ) at Idamba and ELCT- Lupembe
CONCLUSION AND THE WAY FORWARD
 After one pruning cycle and fist year after pruning, the cumulative yield for all three test
clones outperformed the control clone in terms of the made tea yield. Since the objective
of the trial was to assess the suitability of these clones in the respective growing areas,
clones that outperform the local check (6/8) can be considered for dissemination to
smallholder farmers in the area. These clones are SFS 150, TRFK 31/8 and BBT 207.


The performance of the test clones will be communicated to smallholders tea growers
meeting to be organized in the Lupembe division, also through Cinema shows, and
leaflets



The trial area will be reserved for cuttings to allow willing farmers to access suitable
planting materials for the period of 2011/2012.



TTP works in collaboration with CIP to identify and field test the performance of
promising clones in order to recommend suitable materials for all specifc tea growing
areas.
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WORKSHOPS, MEETING AND SERMINARS
By Bruno J. Ndunguru

INTRODUCTION
During the reporting period, TRIT facilitated and its staff attended a number of workshops/
conference, seminars and meetings within the country and abroad. TRIT was represented in a
number of meetings and fora organized by various stakeholders and collaborators within the tea
growing districts. The highlights of these meetings and events are reported in the following
sections.

REPORT ON THE INTERNATIONAL SYMPOSIUM ON INNOVATION
& SUSTAINABLE DEVELOPMENT IN AGRICULTURE AND FOOD,
MONTPELLIER, FRANCE 28th June – 1st July, 2010
This international sysmposium was held at “Le Corum”, Montipellier, France between 28th June
– 1st July 2010. TRIT was represented by the Research Director, Dr. Emmanuel Simbua who in
collaboration with Allison Loconto presented a paper titled “ organising smallholders for
sustainability. The presentation was well received and TRIT benefited from participation as
various contacts with internationa research centres were established as part of North – South
Coooperation which is very important for furthering TRIT’s research interests and the
competences of the researchers.

REGIONAL TRAINING COURSE ON SOCIO-ECONOMIC AND
IMPACT ANALYSIS OF SMALL-SCALE IRRIGATION SYSTEMS, AND
DATA ANALYSIS AND REPORTING OF SOIL WATER
MEASUREMENT TECHNIQUES
The International Atomic Energy Agency (IAEA) organized the third Regional Training Course
(RTC 03) at the Regional Centre for Agronomic Research of the Institute of Rural Economics,
Sotuba in Bamako, Mali from 19 to 23 July 2010. TRIT and Tanzania was represented by Dr.
Julius Kigalu, the Leader of Crop Water Management Programme and Project Counterpart. The
target for the training was on Technical Cooperation Project RAF/5/058 participating countries
and African Member States of IAEA working on water and nutrient related issues. The purpose
of the training course was to provide training, discussion and interpretation of socio-economic
impact and sustainability analysis of small-scale irrigation surveys which the participants have
conducted as part of this project to ensure technology uptake and impact, including value-chain
assessment in the production process. In addition, analysis and reporting of data from soil water
measuring equipment, weather station which the participants had received was carried out.
TRIT acknowledges with gratitude the impact of this collaboration with International Atomic
Energy Agency.
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PUBLICATIONS
Loconto, A. M & Simbua, E. F (2010) Organising smallholders for sustainability; Lessons
learned from the tea industry in Tanzania, Paper Presented at the ISDA 2010, Montpellier,
France, 28th June – 1st July 2010
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TEA GROWING AREAS OF TANZANIA

Bukoba &
Muleba

Tarime

East & West
Usambara

Kilolo
Mufindi
Njombe

Rungwe

LOCATION
Rungwe
West Usambara
East Usambara
Njombe
Ludewa

TEA AREA
(Ha)
5,579
4,149
2,282
3,805
13

LOCATION
Mufindi
Kagera
Kilolo
Tarime
TOTAL

TEA AREA
(Ha)
5,066
1,627
205
13
22,739

SUB-SECTOR
Estates
Smallholder
TOTAL

In Press
Jamana Printers
0

TEA AREA
(Ha)
11,272
11,485
22,739

