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Fig.1 Trends of averaged air temperature, maximum air temperature, minimum air 
temperature, precipitation, and soil water potential at Tiva seed orchard from 2014.7 to 
2015.7.  

 
Fig.2 Trends of averaged air temperature, maximum air temperature, minimum air 
temperature, precipitation, and soil water potential at Kibwezi seed orchard from 
2014.7 to 2015.7.  

-0.2

-0.18

-0.16

-0.14

-0.12

-0.1

-0.08

-0.06

-0.04

-0.02

0

2014/7/1 2014/8/20 2014/10/9 2014/11/28 2015/1/17 2015/3/8 2015/4/27 2015/6/16 2015/8/5

10cm 25cm 50cm 100cm

0

10

20

30

40

50

60

70

0

10

20

30

40

50

60

70

80

90

2014/7/1 2014/8/20 2014/10/9 2014/11/28 2015/1/17 2015/3/8 2015/4/27 2015/6/16 2015/8/5

Pr
ec

ip
ita

tio
n(

m
m

)

Te
m

pe
ra

tu
re

(
), 

re
la

tiv
e 

hu
m

id
ity

(%
)

Preci(mm) Ave.tem Max.tem Min.tem Min.RH

-0.2

-0.18

-0.16

-0.14

-0.12

-0.1

-0.08

-0.06

-0.04

-0.02

0

2014/7/1 2014/8/20 2014/10/9 2014/11/28 2015/1/17 2015/3/8 2015/4/27 2015/6/16 2015/8/5

10cm 25cm 50cm 100cm

0

10

20

30

40

50

60

70

0

10

20

30

40

50

60

70

80

90

2014/7/1 2014/8/20 2014/10/9 2014/11/28 2015/1/17 2015/3/8 2015/4/27 2015/6/16 2015/8/5

Pr
ec

ip
ita

tio
n(

m
m

)

Te
m

pe
ra

tu
re

(
), 

re
la

tiv
e 

hu
m

id
ity

(%
)

Preci(mm) Ave.tem Max.tem Min.tem Min.RH

 
 

Photo1 Simplified weather equipments installed in Marimanti and Kasigau progeny 
site. 
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Fig.3 Stem growth pattern of Melia volkensii growing in Tiva nursery.  
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Photo2 Manual type of dendrometer installed to Melia clones at Tiva seed orchard. 
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Photo3  Outline of the installed automatic camera and photos taken by it in Tiva seed 
orchard. 
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   Fig.4 Stem temperature of slow (no.1.2.3) and fast (no.4,5,6) grow trees of Melia 
volkensii planted in Kibwezi seed orchard. 
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Appendix4-4-4 ( ) 
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Kitui   

   
Nairobi GIS

 

   
Tiva DNA

  

   
  

   
Tiva   

 
 

 
 
To obtain scientific information about ….  

1. Difference in the seed production ability among PTs?  
      and, correlation between the seed production and growth? 
     ---- Faster growing PTs may show smaller flower production  
          Matsushita & Kamondo  
2.   Difference in the Phenology of flowering among PTs? 
     ---- PTs from different regions may show different Phenology. 
           Kamondo, Kariuki & Matsushita  

3. The study for artificial crossing (… this is a new challenge) 
       for the purpose of the creation of next generation. 
      ----- crossing faster growing mother ×faster growing father  
           Kariuki & Matsushita 

4. Pollination patterns (gene flow) within seed orchard 
           Omondi & Hanaoka  
 
 

 
 

1. Relationships between Seed production & Growth 
         How :  Analyzing statistically the  data of both data     
         When:  from 2015 winter 

2a. Flowering Phenology study1 (detailed study) 
         How:  Targeting … 5regions×4PTfamiles×2replicate tree/PT × 2Blocks  
                   ×3 Branches (1.5m long from shoot top)  
                3 Branches per tree will be marked by color tapes 
    The no. of Inflorescences will be counted and checked 

3~4time/month 
        When:  from  Jan 2016   

2b.  Flowering Phenology study2 (photo based) 
         How:   Targeting… all living trees in each orchard  
                 Take the photo of flowering tree code. and inflorescence, one by one 

trees. 
         When:   from  Aug. 2015 ~ 
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Fig.1 Trends of averaged air temperature, maximum air temperature, minimum air 
temperature, and precipitation in Tiva and Kibwezi seed orchard at 2015 year. 
 

 
Fig.2 Trends of soil water potential at Tiva and Kibwezi seed orchard at 2015.  
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Fig.3 Trends of averaged air temperature, maximum air temperature, minimum air 
temperature, and precipitation in Marimanti and Kasigau progeny test site at 2015 
year. 
 

 Marimanti Kasigau Fig.4 2015
7 Marimanti Kasigau

100mm
Kasigau 

100cm  
 

0
10
20
30
40
50
60
70
80
90

100

2015/1/1 2015/2/1 2015/3/1 2015/4/1 2015/5/1 2015/6/1 2015/7/1 2015/8/1 2015/9/1 2015/10/1 2015/11/1 2015/12/1

Pr
ec

i(m
m

), 
Te

m
(

)

Weather in Marimanti 7/28-12/31  (Avg. tem. 27.9 , Preci.(892mm)

Preci Ave. tem. Max. Tem Min. tem

0
10
20
30
40
50
60
70
80
90

100

2015/1/1 2015/2/1 2015/3/1 2015/4/1 2015/5/1 2015/6/1 2015/7/1 2015/8/1 2015/9/1 2015/10/1 2015/11/1 2015/12/1

Pr
ec

i(m
m

), 
te

m
(

)

Weather in Kasigau 7/28-12/31 (Avg. tem 25.4 , Preci (258mm)  

Prec Avg. tem Max. tem Min. tem

 
 

 
Fig.4 Trends of soil water potential at Tiva and Kibwezi seed orchard at 2015.  
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Fig.5 Thermo-Moisture sensor installed in 4 sub-PTS. 
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Fig.5 Stem growth pattern of FGC and SGC in Tiva and Kibwezi seed orchard from July 
to November in 2015.  
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Fig.7 Trends of stem growth, precipitation, and soil water potential in Tiva orcharad.  
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Kibwezi Tiva
 (Fig.8) 11 3

Tiva 11 10
 

 

 
Fig.8 Trends of stem growth, precipitation, and soil water potential in Tiva orcharad.  
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