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To make judgements on how much time i s  r equ i r ed  t o  conduct f i e l d  work 
in Tanzania involves many v a r i a b l e s  t h a t  a r e  d i f f i c u l t  t o  s o r t  out .  
Although we both see  t h e  usua l  same kinds of problems, I f e e l  t h a t  i t  
is necessary t o  review some of t he  l i m i t a t i o n s .  

Co l l ec t ing  

I w i l l  assume t h a t :  

One VW bus w i l l  b e  t h e  f i e l d  veh ic l e .  

A maximum of 20 l abo re r s  can squeeze i n t o  t h e  f i e l d  
veh ic l e .  

Twenty l abo re r s  w i l l  c o l l e c t ,  a s  a n  average,  100 
pounds per  day. 

Stephen Muchai w i l l  b e  t h e  b o t a n i s t  a s s i s t a n t  

Two spec i e s  have been se l ec t ed  from p l a n t s  t h a t  I c o l l e c t e d  in Tanzania, 
1973, t o  exemplify l i m i t i n g  f a c t o r s  a f f e c t i n g  p roduc t iv i ty .  

Garcinia  s m e a t h & i i  (Clusiaceae) , sb  : Found l o c a l l y  wi th in  
a small  i s o l a t e d  rav ine  f o r e s t  surrounded by ex tens ive  grass- 
land.  Trees s c a t t e r e d ,  s l ende r ,  15-20 f ee6  t a l l ,  2-4 inches 
in diameter. One-half hour t o  d r i v e  3 miles of d i r t  road and 
one mile on rough grassland (o f f  road) .  About one hour t o  
l o c a t e  p l an t  and v e r i f y  i t s  i d e n t i f i c a t i o n .  About f i v e  hours 
f o r  12-15 l a b o r e r s  t o  cu t  and h a u l  stems up t o  one-half mile 
from f o r e s t  pa tch  t o  veh ic l e .  About two hours  t o  debark 
stems a t  c o l l e c t i n g  s i t e .  About one hour  t o  load bark,  r e t u r n  
t o  dry ing  a r e a  and unload bark.  The t o t a l  weight was 85 pounds 
f o r  9 112 hours time. 

An est imated 400-500 pounds of G a r c h i a  bark  may have been 
a v a i l a b l e  i n  t h i s  s m a l l  r av ine  f o r e s t .  The n a t i v e s ,  who re-  
cognized .Garc in ia ,  s a id  G. smeathmannii w a s  on ly  a v a i l a b l e  in 
t h i s  one rav ine ,  which was wi th in  t h e  a r e a  descr ibed by Perdue 
on h i s  voucher specimen. It w a s  n o t  on p a g e t - ~ i l k e s '  list of 
p l a n t  c o l l e c t i o n s  from Mufindi, b u t  Perdue had obtained one 
o t h e r  general  c o l l e c t i o n  from another  d i s t r i c t  (Rungwe D i s t r i c t ) .  



To c o l l e c t  300 pounds of bark from t h e  one f o r e s t  patch using 
t h e  veh ic l e  and l abo r  crew j u s t  descr ibed ,  i t  might r equ i r e  
s i x  days. The y i e l d  f o r  each success ive  day might be  a s  
follows: 

. . Day 1 - 85 pounds 
Day 2 - 60 pounds 
Day 3 - 50 pounds 
Day 4 - 40 pounds 
Day 5 - 35 pounds 
Day 6 - 30 pounds 

Tota l :  6  days - 300 pounds 

Twenty l a b o r e r s  might ob t a in  300 pounds of Garcinia  bark in 
f i v e  days.  

A decreasing y i e l d  in quan t i t y  per  u n i t  of time is t r u e  with 
most p l a n t  c o l l e c t i o n s .  As more of a  p a r t i c u l a r  p l a n t  is  
e l imina ted ,  more time is  devoted t o  walking and searching 
e i t h e r  because l a b o r e r s  have t o  go f u r t h e r  away from the  
veh ic l e  or  t h e  p l a n t  j u s t  becomes more s ca rce .  

2.) Gnidia krauss iana  (~hymelaeaceae)  s t - l f - f l - f r .  Stems s e v e r a l  
t o  many, mostly herbaceous, a r i s i n g  from a swollen f l e shy  r o o t ,  
from one-two f e e t  high.  Common t o  abundant over ex tens ive  
a r e a s  of some grass lands  t h a t  have been r e c e n t l y  burned. About 
45 minutes t o  one hour t o  hau l  20 men t o  c o l l e c t i o n  s i t e .  
Twenty men co l l ec t ed  f o r  t h r e e  hours ,  then e i g h t  of t he  men 
loaded t h e  veh ic l e  and re turned  wi th  me t o  t h e  drying a r e a .  
La te r  re turned  t o  p ick  up p l a n t  m a t e r i a l  and remaining 12 men 
who had cont inued c o l l e c t i n g  f o r  fou r  more hours .  A t o t a l  of 
170 pounds was obtained in n i n e  hours ,  of  which nea r ly  fou r  
of my hours  were used in j u s t  d r i v i n g  t h e  v e h i c l e .  

There w a s  probably a t  l e a s t  2000 pounds of Gnidia krauss iana  
a v a i l a b l e  a t  t h e  one p a r t i c u l a r  s i t e .  I n  c o n t r a s t  wi th  Garcinia ,  
a  major l i m i t i n g  f a c t o r  wi th  Gnidia is n o t  t h e  p l a n t  ( f o r  a 
500 pound sample) b u t  t h e  s i z e  of t h e  v e h i c l e  used t o  h a u l  
l a b o r e r s  and p l a n t  m a t e r i a l .  With ou r  k ind  of veh i c l e ,  i t  
would t ake  t h r e e  days (170x3=510) t o  o b t a i n  t h e  requi red  500 
sample. Another d i f f e r e n c e  is  t h a t  i t  is e a s i e r  t o  c o l l e c t  

,common p l a n t s  of g rass lands  than  common p l a n t s  of f o r e s t s .  

Combining the  c o l l e c t i o n s  of Gnidia and Garc in ia  w i th  employment of 20 
l a b o r e r s ,  a t o t a l  of 800 pounds might be obtained in e i g h t  days (.lo0 
pounds per  day). 



Excluding Acacia mearns i i  and Tabernaemontana h o l s t i i  (not  needed),  t he re  
a r e  22 o the r  spec i e s  l i s t e d  in my memorandum da ted  September 14. The 
t o t a l  weight of a l l  needed samples is  6800 pounds, thus i t  might be  assumed 
t h a t  i t  w i l l  t a k e  68 days f o r  Afr ican l a b o r  t o  c o l l e c t  this amount. 

P l a n t s  t h a t  a r e  l i k e l y  t o  be  problems because of abundance o r  i d e n t i f i c a -  
t i o n  a r e  l i s t e d  l a t e r .  

Reconnaissance 

In  add i t i on  t o  pos s ib ly  68 days needed f o r  c o l l e c t i n g , t i m e  f o r  reconnais- 
sance has  t o  be  considered.  I n i t i a l l y  a  week o r  more could be  spent 
looking over  a  s e l e c t  a r ea .  Some a c t i v e  s p e c i e s  a r e  l i k e l y  t o  be  r e a d i l y  
i d e n t i f i e d  whi le  o t h e r s  may l a t e r  b e  recognized during t h e  c o l l e c t i n g  
of l a r g e  samples. 

Also, i t  would he lp  t o  have a  d r i v e r ,  e s p e c i a l l y  i f  on ly  one b o t a n i s t  
w i l l  b e  working i n  t h e  f i e l d .  The eyes o f  t h e  b o t a n i s t  should be a b l e  
t o  focus on p l a n t s  r a t h e r  than on t h e  road. There i s  even a g r e a t e r  
need f o r  a  d r i v e r  a t  a time when samples a r e  being c o l l e c t e d  in t h e  
f i e l d .  When two o r  more t r i p s  a r e  p o s s i b l e  between t h e  drying and 
c o l l e c t i o n  si tes,  t h e  b o t a n i s t  should remain a t  t h e  c o l l e c t i n g  s i te  in 
order  t o  monitor t h e  p l a n t s  co l l ec t ed  a s  w e l l  a s  t o  b e  a b l e  t o  observe 
o the r  p l a n t s .  I n  1973 a t  Mufindi, I spent  a  g r e a t  d e a l  o f  my time a s  
a  t ruck  d r i v e r ,  n o t  a s  a  b o t a n i s t .  

Drying 

A s  f a r  a s  I know, we p r e s e n t l y  do not  have any f i e l d  equipment i n  Tan- 
zania .  P l a s t i c  needed f o r  drying samples h a s  been a  l i m i t i n g  f a c t o r  
during my prev ious  t r i p  t o  Kenya and Tanzania,  e s p e c i a l l y  a long t h e  
coas t  where drying i s  slow. A t  J i l o r e  i n  1972 and 1973, I have had t o  
s t o p  c o l l e c t i n g  u n t i l  o t h e r  samples became d r i e d  and packed. However, 
with t h e  k inds  of  samples now requi red  from Tanzania,  t h i s  may be less 
of a  problem because: 

It o f t e n  r e q u i r e s  more time t o  o b t a i n  a  300 pound sample 
of  one s p e c i e s  than  t h r e e  - 100 pound samples of  t h r e e  
s p e c i e s .  

With one except ion ,  only one p a r t  o f  t h e  p l a n t  i s  needed. 
On previous  t r i p s ,  two t o  t h r ee  p a r t s  o f  a spec i e s  were 
c o l l e c t e d  in bulk. 

Many of t h e  samples a r e  r o o t s ,  bark ,  o r  twigs and n o t  
s t e m s  (ws-sb) . 

The d i s t ance  i n  t r a v e l  t h e  ( i n  your f i e l d  v e h i c l e )  between your cu r r en t  
drying a r e a  and f u t u r e  c o l l e c t i o n  sites has  t o  b e  eva lua ted  along wi th  



the  weight of t h e  sample needed. For example, i t  would be convenient t o  
s t a y  a t  Tanga t o  c o l l e c t  about s i x  o r  more spec i e s  a v a i l a b l e  i n  the  
c o a s t a l  bush and t h i c k e t s  wi th in  30 mi les  n o r t h ,  w e s t ,  and south (of 
Tanga). Many of t he  remaining f o r e s t  spec i e s  t h a t  occur  a t  var ious  
i n t e r v a l s  from 25-60 miles  w e s t  of  Tanga could a l s o  be co l l ec t ed .  A t  
t he  f a r  extreme is  Warburgia (300 pounds, s b ) .  It p r imar i l y  occurs  in 
dry sc le rophyl lous  f o r e s t  i n  t he  northwest Usambaras about two o r  more 
hours d r i v e  (80 mi les )  from Tanga. Sub t r ac t i ng  t r a v e l  time between 
Magamba, West Usambara, and Tanga l eaves  about  f o u r  hours  f o r  co l l ec t i ng  
Warburgia, which may give us about 50 pounds of ba rk  p e r  day. 

On two t o  f o u r  o r  more occasions It may be necessary  t o  set up drying 
a r ea s .  Each t i m e  you have t o  move drying beds means a f o u r  t o  n ine  day 
l a g  per iod in c o l l e c t i n g .  Drying condi t ions  a r e  o p t h u m  in September. 

Shipping 

Arrangements may have to  be s e c u r e d . f o r  two s e p a r a t e  shipments, one fo r  
t he  Coast and the  o t h e r  f o r  Mufindi. Tanzanians a r e  v e r y  slow; thus,  i t  
may r e q u i r e  a l o t  of  our t i m e  in Dar-es-Salaam t o  i n s u r e  t h a t  samples 
a r e  proper ly  packed and t h a t  o t h e r  arrangements a r e  f i n a l i z e d .  

Species l i k e l y  t o  be a: 

These a r e  p l a n t s  r a t e d  i n  t he  50 percent  probable  category.  The y i e l d  
r a t e  in q u a n t i t y  i s  expected t o  fo l low t h a t  exemplif ied by Garcinia.  
Assuming t h a t  more than 300 pounds of t h e  r equ i r ed  p l a n t  p a r t  is ava i l -  
a b l e ,  i t  might take u s  an average of 4.5 days t o  c o l l e c t  300 pounds. 

Acalypha s tuhlmannii  (Euphorb iaceae)  
Commiphora bo iv in iana  (Burseraceae) 
M i l l e t t i a  o b l a t a  (Fabaceae) 
Fbnanthotaxis  buchananii  (Annonaceae) 
Tabernaemontana ven t r i cosa  - Usambara Mountains b u t  n o t  

Lake Manyara Nat iona l  Park (Apocynaceae) 
Tacazzea galactogoga (Asclepiadaceae) 

Species l i k e l y  t o  be a l i m i t i n g  f a c t o r  because of i d e n t i f i c a t i o n  or 
depend on t h e  presence of l e a v e s ,  f lowers ,  a n d / o r . f r u i t s .  

Acalypha s tuhlmannii 
Connniphora bo i v i n i a n a  
Gardenia jov is - tonant i s  (Rubiaceae) 
P a r i n a r i  c u r a t e l l i f o l i a  (Chrysobalanaceae) 
Tacazzea galactogoga 
Monanthotaxis buchananii  



P l a n t s  r a t e d  67-90 percen t  p robab le .  

P l a n t s  r a t e d  i n  t h e  90-99 pe r cen t  ca tegory  a r e ,  o f  cou r se ,  n o t  regarded 
a s  a  problem f o r  i d e n t i f i c a t i o n  o r  abundance. Those in 67-90 percen t  
category f o r  300 o r  500 pounds are considered a s  p o s s i b i l i t y  of be ing  
l i m i t e d  i n  abundance o r  p rob lemat ica l  in i d e n t i f i c a t i o n .  For example, 
Ximeniaf When I l a t e r  a r r i v e d  a t  J i l o r e ,  many p l a n t s  were l e a f l e s s  
because o f  a  long d r y  s p e l l .  Rains occur red  a t  J i l o r e  j u s t  a f t e r  my 
a r r i v a l  and w i th in  two weeks numerous s p e c i e s  came i n t o  f lower ,  Ximenia 
was one of these .  The chances of f i n d i n g  Ximenia w i t h  e i t h e r  l e aves  o r  
f l ower s  appears  t o  b e  b e t t e r  a t  t h e  c o a s t  than in t h e  h igh lands .  

Richard W. S p j u t ,  Bo t an i s t  
Medicinal P l a n t  Resources Laboratory 

cc :  Arthur  S. Barclay,  Bo t an i s t  


