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CHAD RODENT CONTROL RESEARCH PROJECT 
A MINISTRY OF AGRICULTURE/U.S. ACENCY F9R INTERNATIONAL DEVELOPMENT 

AN0 USDAIAPHI SISLTIOENVER W 1 bOLl FE RESEARCH CENTER PROJECT 

EXECUT lVE SUMMARY 

Rodent popu la t i on  sanil)l i n g  was i n i t i a t e d  by the  Chad Rodent Cont ro l  
Research P r o j e c t  !CRC!!P) i n  October 1983 i n  dune and wadi ag r i cu ' l t u ra l  
s i t e s  near NIGouri. I n  August 1990, sampl l n g  was begun i n  recessional  
agriculture a t  Karal ,  near Lake Chad. Populat ion s a v l  i n g  was done 
approximately monthly a t  these s i t e s  s ince then. 

Tho dominant rodent  specfes on wadi a g r i c u l t u r a l  s t  t e s  I s  t h e  uns t r l ped  
grass r a t  o r  N i l e  r a t  (A rv i can th i s  n l l o t i c u s ) ,  a l t h o u ~ k  Anderson's g e r b i l  
( G e r b i l l u s  andersoni) and t h o  F r i n g e - t a l  l e d  g e r b i l  (Tatera rohusts )  may be 
present  I n  small numbers. G. andersoni predominates on dune s i t e s ,  where 
m i l l e t  Is ex tens i ve l y  grown. A t  Karal ,  t h ~  predominant rodent  species are 
G. andersoni, t h e  mu1 t.imammate r a t  [Praomys (4f;storny~; na ta lens i s ] ,  and 
mice ( P < r s  spcci es) . 
"pul a t  i o n  d e n s i t i e s  o f  a1 l species decl  ined sharp ly  from October 1989 
9 n t i l  March 1990. I;odent densf + i e s  have remalned low s ince t h a t  time, 
probably h ~ c a u s c  t h e  r a i n f a l l  i n  August 1910 w:~s n o t  s u f f 9 c l e n t  t o  st imu- 
l a t e  population recoveries. These extremely low d e n s i t i e s  appear t o  be the  
low p o i n t  i n  t he  ~ o d e n t  popu la t i on  cycles.  Due t o  such low d e n s i t i e s ,  
rodent  captures have been too  few from which t o  draw conclusions on repro-  
d u c t l v e  a c t i v i t y  and recruitment o f  young i n t o  popu la t ions ,  I t  appears t h ~  
anlmal s may be maintaining themselves through " t r  i c k l e "  breeding. 

B a i t  p r e f e r e n ~ e ~ t r i a l s ,  us ing  A. n i l o t f c u s  and R. r a t t u s  (a house o r  
v i ' l a g e  r a t  I n  Chad), revealed t h a t  m i l l e t  was p re fe r red  over maize, 
sorghum, rice, and wheat. 

The l lm i tec !  t ~ s t i n g  o f  t h e  t n x i c i t y  o f  z i n c  phosphide f o r  A. n i l o t i c u s  and 
P. natn7cnr is ,  c a r r i e d  out  i n  October 1990, agrees w i t h  t h e  f l n d i n g s  o f  
o thers  I n  puhl ished l i t e r a t u r e  (Sul iman e t  a l .  1904; G f l l  and Redfern 1979) 
t h a t  these species arc  q u i t e  suscept ib le  t a  a 7% concentration o r  l e s s  o f  
t h e  poison I n  b a i t s .  

T r a i n l n g  o f  Chad M i n i s t r y  o f  Ag r i cu l  t u r e  (MOA) personnel I n  rodent  research 
and c o n t r o l  methods was done by several Denver W i l d l i f e  Research Center 
(DWRC) s c l e n t l s t s  on TDY v i s i t s  i n  1987, 1989, and 1990. I n - s e r v i c e  f i e l d  
and l abo ra to ry  t r a l n l n g  a f  MOA counterpar t  s t a f f  has been done by the  
P ro jec t  Leader s ince h i s  a r r i v a l  i n  J u l y  1990. P ro jec t  personnel prasented 
a 2-day workshop t o  18 MOA Crop P ro tec t i on  techn ic ians  on November 26-27, 
1990. !.p7uded i n  t h i s  workshop were presenta t lons  on rodent  i d e n t l f i -  
c a t i o ~ ,  b in logy ,  ecology, da ta  c o l  l e c t l o n  and popu la t i on  monl t o r i n g .  Ten 
issues of " R a t  Facts," a one-page i n fo rma t iona l  sheet concerning the  CRCRP, 
have been d i s t r i h u t c d  t o  Chad/MOA, AID/N1Djamcna, and EWRC personnel s ince 
September 1990. 
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The Sahel i a n  reg lon  encompasses about 20 percent  o f  A f r l c a  and inc ludes 
p o r t l o n s  o f  n i n e  A f r i can  nat ions ,  w i t h  a  population o f  about 30 m l l l i o n  
people ( I nd i ca teu rs  Demographf ques e t  Soclo-Economlquns dos Pays Membres du 
CILSS--19139). The Sahel p r e v ~ o u s l y  was a  major f oo t -p roduc l  ng area f o r  
no r the rn  A f r i c a .  Rut, because o f  d r o u y : ~ ~ s  and crop dcpredat lons by b f rds ,  
rodents, and l n s e c ? ~ ,  t he  Sahel now I s  a f o o d - d e f l c l t  r ~ g ! ~ o n  (FENS B u l l .  
No. 13/90, January 30, 1991). 

Pe r iod i c  rodent  I r r u p t i o n s ,  such as those o f  1962, 1977, and 1986-87 
( F i e d l r r  19e7, T r i p  Report),  p robzb ly  have occurred i n  t h e  Sahel f o r  
centuries. Al though Sahel tan rodent  outbreaks o f t e n  nave been widespread 
and have sevnre ly  reduced food product ion,  these phenomena have been p o o r l y  
documenteC and seldom studied.  Even t h c  major rodent  pes t  spocles Invo lved 
I n  c rop depredations o f t e n  have no t  been l d e n t i  f l e d ,  no r  have t h e l r  
rep roduc t l  ve b i o l o g y  o r  bnslc popul a t  I on  dynaml cs been determined. Methods 
t o  quant l  t a t i v e l y  assess rodent  damage t o  so! ected Sahel i an a g r i c u l t u r a l  
crops, most no tab l y  vegetab?es, have n o t  bcsn developed. Rodent c o n t r o l  
methods have n o t  been ihorough ly  evaluated under Sahal ian cond l t l ons ,  

NIneteen consul t a t  ions  by APHIS/DWRC personnel t o  Sahel I a n  c o u n t r l e s  were 
conducted From 198: t l ~ rough  1981 ( w e  Append! x  J ) .  These consul t a t i o n s  
wcre undertaken p r lmar ! l y  because o f  the 1986-81 rodent  I r r u p t i o n  and 
becaure o f  a 1  ack of knowledge conccrnlng rodent  posts i n  t h e  Sahel . Tho 
t r l p  r e p o r t s  f o r  e  ~ ,h  o f  these consu l ta t i ons  are cited and b r i e f l y  
summarized (see Appendix f I). Wine o f  these consul t a t f o n s  were made t o  
Chad t o  i n i t i a t e  o r  implement t he  CRCRP, which i s  a cooper a t i v o  program 
between t h e  C%aO MOA/Crop P ro tac t i on  Scrv lce (CPS) ,  U . S .  Agency f o r  
I n t e r n a t i o n a l  Bevel opment (USA!D)/Agrlcul t u r a l  Development O f f  i ce ,  and t h e  
USDA/APH!S/S&T/DWRC. Funding i s  provided by the  USA!D/Africa Bureau under 
the  Afr ic -  Emergency Locust and Grash-tpper Ass1 stance (AELGA) P ro jec t .  
Systematic f l e l d  s a ~ n p l i ~ g  c f  rodent  popu la t ions  f o r  t h l s  P r o j e c t  was 
i n i t l a t e d  by Q r .  John  W l i s o n  111 October  1989. The Project was fully 
1mp;enlented with the arrival o f  t he  P ro jec t  Leader, Dr. s). Juan S p i l l e t t ,  
i n  July 1990. 

Th is  r e p o r t  presents the  o b j e c t i v e s  o f  t he  CRCRP, ou t1  i nes s tudy  methods, 
a ~ d  reviews accoqp! i shmcnls through mld-1991, as r e l a t e d  t o  t h e  s ta ted  
objectives, A c t l v i  t i e s ,  i n c l u d l n g  a d d i t i o n a l  consul t a t l o n s  needed t o  
accomgl i sh o b j e c t  lves,  and reasons f o r  an extens i on  a re  d l  scussed. 

OBJECTIVES 

The general o b j e c t i v e s  o f  t h i s  t echn lca l  assistance, according t o  t h e  
Pa r t  l c l  p a t i n g  Agency Serv lce Agreement (PASh) , are  t o  beg in  t o  , 
(a )  de temrne  the  I l f e  cyc les  o f  the  m a j o r  rodent  pes ts  o f  t h e  Sahe?; 
(b )  evaluate t h e  e f f i c a c y  and appropriateness o f  a? ternate c o n t r o l  methods; 
and (c)  prepare t r a i n i n g  m n t ~ r l a l s  on rodent  b io logy  and c o n t r o l  f o r  use by 
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the  Nat ional  CPS. The s p e c i f i c  a c t i v i t i e s  t o  accorpl i s h  these o b j e c t i v e s  
can be c n t ~ g o r l 7 ~ d  a s  fol:ows: 

A. n ~ v e ' o p  e f f c c t i v c ,  safe,  economical, and acceptable rodent  c o n t r o l  
measures t o  p r o t c c t  c r o w .  

1. ~$fl~_n~-P~-tJ$p_?.tJ~~-~aF.i-(rn - I d c n t i f y  and p r l o r i t l t e  major rodent  
pests invo1vt:d i n  crcop dcorcdat ions  i n  :elected r i r y l  and and 
recessional  areas I n  the qost count ry  and the  Sahel . 

2. p&~tP,n~p1,11;1tion Qyfia_rn_i_qf - Regln t o  develop methods t o  assess 
chronic rodcnt  p o p u l n ~ i o n s  f o r  comparison w i t h  p e r i o d i c  rodent  
l r r~ tp%: !ons .  

3. fjorlqr3.~r_opPl)~_m~itq~ - Rcgin t o  assess the  economic importance o f  
dao:nqe t o  p r i n c i p a l  a g r i c u l t u r a l  crops. 

4. flo&_n_ttControltTTp~hni+qu.~s - Conduct basic s tud ies  t o  t e s t  e f f i cacy ,  
cost.-efcect i  vQncss, and c u l t u r a l  acceptabi l  i +y o f  var inns  known 
rodent  con t ro  1 t cchn l ques. 

8. Provlde t r a i n i n g  and hegln t o  develop guide1 ines fo r  a long- te rm r o d c n t  
c,b*!trol s t ra tegy .  

1. J-r,aj-n-t.!.jr\~sJ.ry P~!rs~o_n~n.r_1~ - Provlde on- the- job  t r a i n i n g  t o  Chad 
Eli?A/CPS pcrasonnel f nvo'ved i n  the  rodent p r o j e c t .  

2. f % t 3 g t _ S ~ m j _ n a r s / W ~ k _ s h . ~ ~ ~ .  - Present seminars, as requested, and 
cor\duct one workshop l'or CPS tcchri  l c a l  personne I ; begin t o  develop 
materials f o r  a t r a i n i n g  manual. 

3 .  , ~ ~ ~ j _ e c _ t ~ _ e . p ~ ~ r t - s _  - Submit project,  r epo r t s  and study r e s u l t s  t o  USAID 
nnr! I!OA. 

4. ~ ~ j ~ j ~ , t ~ p r ~ J ~ a  t_!nn-M$nj_t_to_rj.nn~q_n.d.dC~~t~~J_l - Beg i n devel opmen t o f 
rcccrnrncnda! ions f o r  a 1 ong- ter.?~ rodent  c o n t r o l  s t ra tegy  i n  p r i o r 1  t y  
crops.  

C. Organize l a b o r a t o r y  and o f f l c e  space and f a c l l  i t i e s ;  o b t a l n  cquiprnent 
and suppl i es . 

METHODS AND RESULTS 

A. bevelop e f f c c t l  vc, safe, cconoml c a l  , and acceptable rodent  cont ra1  
measvroq t o  protcct crops. 

a. N-:C~ftr_i._rr_c.ii. - Rodent. $amp1 ing  s i t es  werc sc l cc ted  i n  l a t e  1989 
i n  t y l ~ i c a l  "wadi" and "c!un~" cultivations i n  t h e  N1l;ouri nrra, 
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approximately 230 krn northwest of  N'Djamena. Wadi c u l t l v a t i o n  
i s  the 1 abor- IntensiSiv i r r j g a t i o n  and c u l t i v a t i o n  o f  onlons, 
tomatoes, peppers, okra, manioc, sorghum, and mil l e t  I n  
scattered, small (< 5 ha) oases. Dune c u l t i v a t i o n  i s  t h e  
ex tens ive  d ry land  farming o f  m l l l e t  on dunes o r  sandy h i l l s  
surrounding the  wad! s. 00th c u l t i v a t i o n s  are  done e n t i r e l y  by 
hand. 

Rodent sa~npl l n g  was I n i t i a t e d  I n  October 1909 and t rapp ing  was 
done approximately monthly t h e r e a f t e r .  One wadi s i  tr was added 
i n  June 1390 and two o thers  i n  J u l y  1990. Animals wore t reppcd 
on l i n e a r  t ransects  w f t h  35 s t a t l o n s  (one r a t  snap t,rap a t  each 
s t a t i o n )  a t  10-m i n t e r v a l s .  Four t r a n ~ c c t s  were se t  i n  each 
wadi (I.@., NC - Nencu l t fva ted Margin, N I  - Noncu l t i va ted  
I n t e r i o r ,  CC - C u l t i v a t e d  Margln, and C1 = C u l t i v a t e d  I n t e r i o r )  
each mon'h (Fig.  1 ) .  Two o t h e r  t ransec ts  ( 2 5  s t a t i o n s  w l t h  one 
r a t  snag and one mouse snap t r a p  a t  each s t a t i o n )  were se t  on 
adjacent  dune areas (i . e . ,  CE = Cu l t i va ted  E x t e r i o r  and 
NE - Noncul? ivated E x t e r i o r ) .  The CE and NI: f a t a  were combined 
w i t h  t he  dune t rapp ing  data. Small (15-20 rnm ) p leces o f  
cardboard impregnated wSth peanut o i ' l  were used f o r  b a i t s ,  
f o l l o w i n g  the  suggestions o f  Dr. Wilson dur lna  h i s  1989 v i s l t .  

Threc dunes were sampled monthly beginning i n  November 1989; 
one more dune s i t e  was added i n  J u l y  1990. Two 1 i nea r  
t ransects  O F  5 O t a t i o n s ,  u ~ l n g  mouse snap t r a p s  s e t  a t  10-m 
i n t e r v a l s ,  were set  on each dune. 

Trapped rodents were I d c n t l f f e d  t o  species, and d a t a  were 
record~d o f  sex, weight, body measurements, age c l a s s  (immature 
o r  adul t )  , and reproductive c o n d i t i o n  on each animal . 
A. n i l o t i c u s  ( 7 3 % )  was found t o  be the  domlnant rodent  species 
on wadi s l  tcs,  fo l lowed by G. andersonl (1GX) and 1. rohus ta  
(c%). We could not  f d e n t i f y  2% o f  the  animals (F lg .  2 ) .  
O. andersoni (917) predominated on dunes, fo l lowed by 
b .  ni?oticus (3%), and f:? o t h e r  o r  unidentified animals 
(F ig.  3 ) .  

b.  Yaral Ar-e? - Rodent popu la t l on  sampllng was i n i t i a t e d  i n  August 
1930 on "recess1 onal ' a g r l c u l  t u r a l  crops o r  adjacent  vege ta t i ve  
tyocs i n  t he  Karal  area, south o f  Lake Chad and approx ln~ate ly  
130 km n o r t h  o f  N'Djamena. Recessional a g r l c u l  t u r e  i s  the 
p l a n t l n g  of  crops on lands t h a t  a re  f looded each year  by the  
r i s i n g  waters o f  l a k e  Chad as a r e s u l t  o l  the  r a l n y  season. As 
the  waters roccde and the lands dry,  r i c n ,  corn, sorghum, 
mi 11 e t ,  COW peas, peanuts, manioc, okra, sweet potatoes, water 
melon, cantaloupe, gourds, and tomatoes a re  p l  anted. 

Rodent popu la t lons  were sampled f n  d l f f e r e n t  c rop  types and i n  
a d ( 7 c ~ n t  v ~ g c t a t i o n  types w l t h  l i n e a r  t r a n w c t s  o f  15 s t a t i o n s  
(one rat. snip and one mouse snap t r a p  a t  each s t a t i o n )  coaced 
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LINfAR TIUPLINC TMNSECTS: 

CC - C u l t i v a t e d  Marg in  
CI - C u l t i v a t e d  I n t e r i o r  
NC - Noncul t i v a t e d  Mary i n  
N I  = Noncul t i v a t c d  I n t e r l o r  
NC - Noncul t i v a t e d  C x t e r i o r  
CE - C u l t i v a t e d  E x t e r i o r  

Fig. 1. Typical l o c a t i o n s  f o r  s i x  I l n c a r  ' t r a p l i n e  t r a n s e c t s  used t o  sample 
rodent popul a t  i ons  a t  approximately ~nonthly i n t c r v a l  s on each wadi 
study s i t e  i n  t h e  N'Gouri, C h a d ,  area. 

Nots: Data f o r  roden ts  t rapped on t r a n s e c t s  o u t s i d c  (CE and NE) o f  t h e  - ---- ~.. 
w a d i s  a r c  inc luded  w i t h  t h a t  f o r  r0dcnt.s trapped on dun(! s i t e s .  
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Rodent specles In wadis 

1 .  rot)usltl 

andorsonl 
16% 

f i g .  2 .  Rodent species t rapped  from wadis near  NfGourt , Chad. 

Roc?ent species In dunes 

G. endorsonl 
$151, 

f i g .  3 .  Rodent species t rapped from dunes near  N'Gnvri, Chad. 
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10 m apa r t .  Vats were recorded  f o r  t r ap l l cd  r oden t s  ,as was done 
i n  t he  N'Cour i  area. 

G. andersoni  was found t o  be t h e  domlnant r oden t  spec ies  (39%). , 
f o l l o w c d  by P. n a t a l e n s i s  (30%), and Mus spcc ies  (30%). One 
roden t  was n o t  i d e n t i f i e d  (F ig.  4 ) .  C. andersoni  was 
a s s o c l a t r d  p r l n i a r i l y  w l t h  n o n c u l t l v a t e d  sandy areas, 
P .  natalensis w i t h  swcet po ta toes  and peanuts, and t h e  Mus 
spec lcs  w i t h  swoet po ta toes .  

Rodant specles In recess!onal areas 

Flg.  4 .  Rodent spec ies  t rapped f rom recess iona l  
a g r i c u l  t u ra !  areas near  Ka ra l  , Chad. 

c. Q.tthtcf!r-Arqa~ - L i m i t e d  sarnpl i n g  was done i n  t h e  MOA's 
h o r t i c u l t u r a l  farm about 20 km southwest o f  N'Djamena I n  
October 1990. Rodents cap tu red  i n  dense g rass  around f r u l  t 
t r c w  and a long  fencc  rows wcre p r l m a r l l y  A. n i l o t i c u s ,  but  a 
few R. r a t t u s  a l s o  wcre cap tu red .  

Traps were s e t  on t h e  MOA's Gassl Seed Farm about 16 krn sou th  
o f  N'Djamena i n  November 1990. P. n a t a l e n s i s  predomina?cd, 
a l though a few C. andersoni  a l s o  were taken. Th i s  s i t e  i s  o n l y  
a  few k i l o m e t r r s  f rom the  h o r t l c u l t u r a l  farm, b u t  i s  ac ross  t h e  
Char i  R i ve r .  O f  i n t ~ r c s t  i s  t h e  sharp d i f f c r e n c e  i n  r o d e n t  
spcc ies  compos i t ion  from the  two areas. 
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a, A g e S J r u c t y r r  - Each trapped rodent was c l a s s i f i e d  e i t h e r  as 
" a d u l t "  or "imaturrW h a s 4  upon i t s  s l 7 e  and r ~ o r o d u c t i v e  con- 
d i t l o n .  Popula t ion  age s t r u c t u r e  changes ! o r  dominant rodent  
species t h a t  were t raopcd  i n  wadis  and d u n ~ s  n e a r  N'Gouri  a r e  
prcsented i n  F igs .  5 and 6. 

Number of  animals 
140 r.-' .-- .l 

40 '1 .  - -  --.- --- - -  . .--- - . - ..- - - I  

p1 I 
i 

20 " 

- -  - --. - - - 
P l  

+ r >; 
!w . - -  - - -  - I 

: RH-~LUI~Y~C~ 
O N O J F M A M J J A S O N O J F M A M J J A  

1 1909 1 1990 1 1991 I 

F i q .  5 .  Age s t r u c t u r e  o f  A r v i c a n t h f s  n f l o t f c u s  In t h e  N'Gouri  a rea .  

Number of  animals 

w 

O N O J F M A M J J A S O N O J F M A M J J A  
! 1909 1 1990 I 1991 1 

F i g .  6 .  Agc s t r u c t u r e  o f  G e r b i l  l u s  andersoni  i n  t h e  N'Gouri  a rca .  
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These d a t a  indicate that  breeding in both A .  nilot icus and' 
C. andcrsoni cnnt iwr~d f o r  4 - 5  months fo!lowing the end o f  
the rainy season i n  cnrly October 19U9. A few immatures of  
G. andcrsoni were seen a f t e r  March 1990, suggesting there may 
be a low level o f  brceding during the 'la1 ance o f  the  yc,ar 
within th is  species. 

Age structure data for  rodents trapped I n  recessional 
agrlcul tural areas are  based only u9on small sam?les. I t  1s 
interesting t o  note tha t  none o f  23 P. natalensis trapped were 
immature. Four inmature G, andcrsoni were seen In t he  October 
arid Novcinbor 1390 sampl i n g  periods. Irnmatr~re Mus sp. were 
found i n  each sampling period (Table I ) .  

Table 1.  Age structure for  rodent species trapped i n  
rccesslona! agricultural crops i n  the Karal area, 
Chad. 

Sampl ing 
dater Species* Adul t Immature Unknown 

Aug/Scp 1990 Ga 19 0 1 
Pn 14 0 2 
Msp 4 3 0 

Oct/Nov 1??0 Ca 9 4 0 
Pn 5 0 0 
Msp 5 6 0 I 

Feb/Mar 1991 Ga 1 0 0 
P n 1 0 0 
Msp 0 1 0 

* Ga C. andcrsoni ,  Pn - P .  natalensis,  Msp - Mus species 

b. ~ej~o_dducJ1ve Lnj_1ces - Adult females I n  trapped samples were 
necropsied t o  dctcrnllne pregnancy. Embryos were counted and 
classified by r c l a t ivc  si7e ( i . e . ,  "Carly-term" = small, b u t  
producing a disccrnable distention o f  the uterine horn; " M i d -  
t ~ r m "  = an nbviour distention oC t h c  uterine horn, b u t  no fe ta l  
f ~ a t l l r n s  apparent; "Lat,e-trrm" - 1 argc, f e t a l  form apparcnt). 
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Reproductive d a t a  f o r  adul t  female A. niloticus and G. 
andersoni trapped in wadi and dune s i t c s  i n  the N'Couri area 
between October 1909 and November 1990 are  presented In 
Tabla  3 .  Thesa data indicate t ha t  both species were in a 
breeding phase I n  t o  Dcccmber 1989, b u t  sa~npl e $1 t e s  thereaf te r  
a rc  so small t ha t  def In i te  cor~clusions can not r l l ' iably be 
made. Thr presence o f  some pregnant females essential-ly 
throughout the year suggests t ha t  rcproduct Ion may continue 
when good qua1 i ty food i s  avall able, Mean numbcrs of embryos 
fo r  pregnant A. nilot icus were 7.1, and 5.1 for  G, andcrson i .  

Table 2. Reproductive condition and embryo numbers in female A. 
nilot icus and C. andcrsoni trapped f r ~ m  wadi and dune 
s i t ~ s  near N'Gouri. 

Sanlpl i ng Mi>an No. 
dates  Species Prcqqant Nonpregnant ernbryos - 

Oct/Drc 1909 An 2 0 16 7.0 
G a 19 11 5 .2  

Reproductive d a t a  fo r  7411 t G. andersoni, P ,  natalensis, and 
Mus 73.  trapped in the Karal area between August 1990 and 
August 1391 arc  presented I n  Table 3 .  Sampl rs  s izes  of adult  
females are smal l ,  b u t  breedlng w a s  seen in a l l  thrce species 
during the l a s t  h a l f  o f  1990. fur.lhcr, there were immature flus 
s p .  i r r  each monthly tamplc c'urinq t ha t  prrlod. There ha$ been 
no evidcncr o f  pregnancy during 1991, but t h e  sampler have bcrn 
too < l a 1  l to draw conclusions. 
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Table 3 .  Reproduct ive c o n d i t i o n  and number o f  embryos f o r  
frmalc G. andcrsoni (Ga ) ,  P. n a t a l e n s i s  (Pn), and 

M I I S  sp. (Msp) t rapped ncar  Kara l ,  Lake Chad. 

Sampl i ng Mean No. 
da te r  Speci cs Pregnant Nonpregnant embryos 

Aug/Scp 1990 G a 7 4 5 . 4  
P n 8 1 10.5 
Ms p 0 2 - 

Feb/Mar 1191 C a - - - 
Pn - - - 
Msp 0 1 - 

c. _%e?wD-ens l t v  I n d j c s  - I t  was thought  once-per-month 
sampling on wadi  and dune s i t e s  might  be f u r t h e r  r educ ing  
r o h t  popul a t l o n s  f o l  l ow lng  t h e  d ramat ic  popul a t l o n  decl l n e s  
i n  ear ly  1990. lhercfore, a d d i t i o n a l  wad1 and dune s i t e s ,  n o t  
t ranped before,  were t rapped f rom June or J u l y  th rough November 
9990. Essentially, t h o  t rapped samples from these new s i t e s  
were no d i f f e r e n t  f han  t h e  samples f rom t h e  o r i g i n a l  s l t e s ,  
i n d l c a t i n g  t h a t  t r a p p i n g  month ly  was n o t  d e p l e t i n g  t h e  
popu la t ions .  The percentage of t r a p p i n g  success f o r  b o t h  wadi 
and dune s i t e s  remained r e l a t i v e l y  h i g h  f rom October 19V u n t i l  
March 1990. It t h c n  dropped sha rp l y  and has remained 
c o n s i s t e n t l y  low throughout  t h e  remainder o f  1990 (F ig.  7 ) .  

S i x  of the o r i g i n a l  e i g h t  waAl s l t e s  were t r e a t e d  w i t h  
r o d e n t i c i d c  (ch lorophacinone)  by MOAICPS personnel i n  1 a t e  
Decemher o r  e a r l y  January 1930. However, t h e r e  were no 
apprec i  ab le  d l  f fa renccs  i n  the percentage o f  t r a p p i n g  success 
betwccn treated and i ~ n t ~ r e a t e d  s i  t c s  t h e r c a f t e r .  Rodent 
ponu!at ionc on a l l  s tudy  s i t e s ,  i n c l u d f n g  t r e a t e d  and u n t r e a t e d  
wadis a s  we1 1 a r  dunrs, markedly d e c r e a s ~ d  w i t h  t h ~  onset  o f  
t he  h o t ,  d r y  s e a m  i n  1010. 
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Fig.  7. Percentage o f  t r app ing  success f o r  rodents i n  wadi 
and dune s i t e s  near NIGouri, Chad. 

A t o t a l  o f  588 rodents  was captured from wadis near NtGourl  
du r i ng  the p e r i o d  October 1989 u n t i l  A u g u ~ t  1991. Most o f  t h e  
capttrres occurred I n  t h e  pe r iod  Octnber 1989 through March 1990 
( r i g .  8 ) .  A t o t a l  o f  167 rodents waq captured froin dunes I n  
t h e  pe r iod  December 1909 u n t i l  Avqust 1991. Agaln, most o f  
these were captttrad by March 1390 (Pig. 9). These da ta  
demonstrate t h a t  rodent  popu la t i on  Qensi t i e s  f o r  A. n i l o t  fcus 
and G. andersoni on bo th  wadi and dune s i t e s  dec l i ned  
dramatically with the cnset  of the hot, dry season or after the 
dcmi qe o f  green o r  1 u x u r i  ant  vegetat ion.  Popul a t  i o n  dens! t 1 es 
then remai ncd relatively constant--even throuqh t h e  s h o r t  1990 
r a  i qy  season i n  l a t e  J u l y  and e a r l y  August. i ho annual r a i n y  
season i n  t h e  NtGouri  area nnrmal ly  occurs between l a t e  J u l y  
and e a r l y  October. tlowevcr, on l y  a few l i g h t  r a i n s  occurred I n  
l a t e  J u l y  e a r l y  Auqust 1990, There were no r a i n s  a f t e r  
August 15. There was a sho r t  " g r e e n - u p h f  vege ta t i on  
fa1 lowlng t h c r e  I i g h t  r a i n s ,  bu t  there  was no apprec iab le  
increase o f  rodent  popu la t i on  densi t i c s  assoclatod w i t h  it, 

Trap success da ta  f o r  C. andersoni, P. na ta l cns l s ,  and Mus sp. 
sampled i n  t h e  Kara l  area between August and November 1990 
remained r e l a t i v e l y  constant  f o r  a l l  th ree  species (Table 3).  
Trap succcss, however, has remained qui  t c  low s ince then (see 
F ig .  10). 
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F i g .  8. P e r c e n t a g e  o f  t r a p p i n g  succrss f o r  t h r e e  s n ~ c l e s  

o f  r o d e n t s  from w a d i s  n c a r  N ' C o u r l ,  Chad. 

Percent trapplng sucoeas 
25 r -  --- ----- 1 
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F ig .  9. Percentage o f  t r a p p i n g  success f o r  C. andersoni 
from dunes n e a r  N'Courl. 
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Table 4 .  Percentage of trapplng success for three rodent specles 
captured from recessional crops i n  the Karal area, 
Lake Chad. 

Snmnl i ng  No. [ffectfve Percent - y ~ ~ t f i ~ ~ ~ m ~  
dates rodrnts traps trapsuccess Ga Pn Msp Unk 

Aug 1990 
Sep 1990 
Oct I990 
Nov 1990 
Feb I991 
Mar 1991 
Apr 1991 
May 1991 
Jun 1311 
Jul 1991 
Aug 1991 
Total s 

i \ u ~  Sep Oct Nov D o c ,  Jan Frb Mar Apr May Jun Jul Aup 
I 1990 I 1991 I 

YEAR 

F i g .  10. Trapplng success a t  Karal (al l  species). 
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d. R a i n f a l l  D a u  - R a i n f a l l  da ta  c o l l e c t e d  from several s tatsons 
i n  t h c  Chad Sahel are shown g r a p h i c a l l y  i n  Appendix 111. 

Q u a n t i t a t i v e l y  assessing damage by rodents t o  a g r i c u l t u r a l  crops i s  
no t  easy, bu t  needs t o  be done. Several methods f o r  assessing 
rodent  damage t o  cerea l  crops are repor ted  i n  the  l i t e r a t u r e ,  b u t  
1 i t t l e  appears t o  have been done i n  asscssing damage t o  r o o t  o r  
vegetable crops. Rodent damage t o  cereal  crops I n  t he  Sahel can be 
considerable a t  t imes, b u t  da~naga t o  vegctabl e crops (tomatoes, f o r  
example) appears t o  be more s i g n i f i c a n t .  Rodent damage t o  cerea l  
crops u s u a l l y  i s  bes t  assessed immediately p r l o r  t o  harvest .  I n  
cont ras t ,  damage assessments I n  most vegetable crops should be made 
throughout t h e  growing season. 

D i v e r s i t y  I n  bo th  rodent  pes t  species and a g r i c u l t u r a l  crops I n  t h e  
Sahel compound t h e  problem o f  e f f e c t i v e l y  c o n t r o l  1 i n g  crop 
depredations by rodents. I n fo rma t ion  on tho  i n t c n s l t y  and t i m i n g  
o f  rodent  damage, as w e l l  as on t h e  annual rep roduc t i ve  cycles,  i s  
nceded. I n  o t h e r  words, i n fo rma t ion  i s  needed on what crops should 
be pro tec ted and when, which rodent  species cause damage and when, 
and how t h e  pes t  rodent  species can best  be c o n t r o l l e d .  

The e f r e c t i v e  use o f  t o x i c a n t s  t o  c o n t r o l  rodents requ l res  bo th  
l a b o r a t o r y  and f i e l d  t e s t i n g  o f  selected candidate mater i  a1 s on t h e  
rodent  species Invo lved i n  c rop  damage prob l  ems. Z inc  phosphide, 
a r o d e n t i c l d e  t h a t  I s  w ide l y  used i n  t he  Un i ted  States and has 37 
r e g i s t e r e d  uses, would be an e x c e l l e n t  candidate ma te r i a l  t o  use i n  
t h e  i n i t i a l  r educ t i on  o f  Sahel I a n  rodent  populat ions.  h b l  i shed 
t o x i c 1  t y  i n fo rma t ion  i n d i c a t e s  t h a t  z i n c  phosphide should p rov ide  
successful c o n t r o l  o f  P. natalensis ( G i l l  and Redfern 1979). 
T o x i c i t y  da ta  prov ided by Sul lman e t  a l .  (1984) o f  z i n c  phosphide 
against  A. n i l o t i c u s  i n d i c a t e  t h a t  t h l r  species may e a s i l y  be 
k i l l e d  w i t h  low concent ra t ions  (0.22) o f  t he  poison. 

Studies o f  secondary hazards o f  z i n c  phosphide t o  nontarget  animals 
(mammalian and av ian  predators )  have shown t h a t  t he re  I s  very  
1 i t t l e  r i s k  (Hegdal e t  a1 . 1981, Tkadlec and Rychnovsky 1990). 
Much o f  t h i s  i s because av ian  predators normal ly  do not  e a t  t h e  g u t  
contents o f  captured prey. Even mamal lan  predators, i n  a m a j o r i t y  
o f  cases, were n o t  k i l l e d  by e a t l n g  poisoned prey. 

LaVoie (1988) d i d  some t e s t 1  ng o f  i ndfv ldua l  l y  caged A. nf lot  fcusl 
when o f f e r e d  3% z i n c  phosphide b a i t s .  HIS f i n d l n g s  (Tablo 5)  1 

showed t h a t  t h o  poison a t  t h i s  l e v e l  was extremely t o x i c  t o  t h e  
r a t s ,  having k i l l e d  a l l  o f  them overnight .  However, i t  should be 
noted t h a t  t h i s  l e v e l  o f  t o x i c i t y  i s  no t  necessary. 
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Table 5. Ef fec ts  o f  3% z l n c  phosphide g iven t o  A. n i l o t i c u s  overn igh t .  

No. Mean body Amount o f  b a i t  Amount o f  b a i t  
Sex animals w t  (g) o f f e r e d  (g) eaten (g) Mor ta l  i t y  

F 3 115.7 1 . O  t 0 . 5  3/3 

Liml  t e d  feeding t e s t s  were conducted !n October 1990 us ing  1% z l n c  
phosphide formtr lated w i t h  1% peanut o i l  and app l i ed  t o  r l c e  as the  
b a i t .  Ten g o f  t r ea ted  b a l t  as the  o n l y  food source were o f f e r e d  
t o  j n d i v f d u a l l y  caged r a t s  f o r  I n f g h t  (about 16 h r s ) .  Rcsul t s  
wcro as fo l lows:  

Rat 
Body w t  B a i t  eaten 

Sex (9 )  (9) Comment 

Arv i can th i s  n i  l o t  i cus  M 155 1.9 dead 
ll U F 84 0.5 surv ived 

Rat tus  r a t t u s  M 5 7 0.7 dead 
II U F 02 0.6 dead 

Praamys nat a 7ensf s F 57 0.2. surv ived 

The r e s u l t s  agree w f t h  t h e  f i n d i n g s  quoted above. A1 though 1 i m l t e d  
numbers o f  r a t s  were used i n  these t o x i c i t y  bioassays, t he re  were 
enough t o  prov ide  t r a i n i n g  t o  P r o j e c t  personnel i n  animal hand1 i n g  
procedures, gavage techniques, dose l e v e l  formul a t i o n s  and c a l c u l a -  
t ions ,  and b a j t  fo rmula t ions .  Add l t i ona l  r a t s  have been d i f f i c u l t  
t o  gather  i n  a l a r g e  quantity, due t o  t h e i r  extremely low 
dens l t l es .  A5 1 arger  numbers o f  r a t s  a re  accumulated, t o x i c i  t y  
t e s t i n g  w i l l  be resumed. 

Other excel l e n t  candidate mater i  a1 s are  the  ant  icoagul  ants w a r f a r i n  
and chlorophacinone. T o x i c i t y  da ta  f o r  bo th  o f  these mater i  a1 s 
against  P. na ta lens i s  and A. n i l o t i c u s  have been publ ished ( G i l l  
and Redfern, 1977 and 1979). Normal concent ra t ions  o f  w a r f a r i n  and 
chlorophacinone used i n  t he  c o n t r o l  o f  Norway r a t s  were found t o  
kf 11 hath  these species o f  A f r i c a n  rodents.  

F i e l d  t e q t s  o f  candidate b a i t  fo rmula t lons  and t o x i c a n t s  w l l l  be 
c a r r i e d  out  as soon as l a b o r a t o r y  r e s u l t s  a re  I n  hand. B a i t  I 

preference t r i a l 5  t o  determine t h e  most p r e f e r r e d  b a i t  i ng red ien ts  
from the  l o c a l l y  a v a i l a b l e  cerea l  g r a i n s  have bcen completed, 
w i t h  m i l l e t  being p r e f e r r e d  over sorghum, r i c e ,  and maize. 
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Contacts have been made wlth a number of other organlzatlons 
worklng In Chad, 1 .e., the Office for Rehab11 ltatlon through 
Trainlng ( O R l ) ,  CARE Internatlonal In Chad, Famlne Early Warnlng 
System (FTWS) , SECADEV (Secours Cathol ique pour le Developpement) , 
and AI.RICARE. There aro undoubtedly other organlzatlons worklng In 
Chad, lncludlng a newly funded project of the Food and ilgriculture 
Organlzatlo~ of the Unlted Natlons (FAO) to strengthen the CPS. 
These organizations wlll be contacted In the future. 

The CRCRP has Initiated a cooperatlve study wlth ORT in wadls In 
N'Gourl to assess the efflcacy of two locally used types of traps 
(metal snap trap and plt traps) and oyc locally made balt station 
(clay drain piprt) baited wlth Kleratm wax blocks. The study is 
being conductcd wl th the farmers worklng these wadls through ORT 
agents who have been tralned by CftCRP personnel In collecting 
biological data from all captured rodents and efficacy data of the 
control techniques. a 

B, Provide tralnlng and begin to develop guide1 ines for a long-term rodent 
control strategy, 

Trainlng of Chad MOA/CPS personnel In rodent blology, ecology, 
population monitorlng, and control has been an Integral part of the 
CRCRP slnce before the Project's formal Initiatlon In October 1909. 
For example, Dr. Mitchell, in hls 1987 consul tation to Chad ( v e  
Appendices I and I I ) ,  trained 9 extension agents In balt 
formulation, and then trained 29 extenslon agents (13 in Abeche, 
7 In Bokoro, and 9 in N'Djamena) In methods of applying balts and 
evaluating results. Li kewlse, Mr. LaVoie, In hls 1988 consultation 
to Chad (see Appendices I and 11), provided training to MOA 
personnel in safe, effective methods for warfarin grain balt 
app! i cat i on and eval uat 1 on In wadi s. 

Roth Mr. LaVoie, In hls 1989 consultation to Chad and Guinea- 
Riscau, and Dr. Wilson, in hls 1989 consultatlon to Chad (see 
Appendices I and 11), trained MOA personnel in rodent ldentiflca- 
tion, trapping, autopsy, collection of biological data, and 
population monitoring methods, Since the Initiation of Project 
fleld work in the N'Gouri area, trainlng of counterpart MOA/CPS 
personnel assigned to the Project has teen ongolng. Four MOA/CPS 
technicians have been trained to date. Further tralning of three 
of these techniclans in both laboratory and field testing o f  
toxlcants with rodents was provlded by Dr. Savarle in hls October 
1990 consultatlon to Chad (see Appendices' I and 11). Continued and 
~xpanded tralning of MOA personnel In varlous aspects of rodent ' 

' Reference to trade names does nor Imply ondorsernont by the U.S. Government. 

17 

BEST AVAILABLE COPY 



bio logy/ecology and c o n t r o l  i s  an t i c i pa ted  throughout t h e  1  l f e  o f  
t he  CRCRP. 

2. Present Semi n a r s / W o r k s b  

P ro jec t  personnel presented a  2-day workshop t o  18 MOA/CPS 
techn ic ians  on November 26-27, 1';'IO. Inc luded i n  t h e  workshop were 
presenta t ions  on rodent  i d e n t i f i c a t i o n ,  b io logy ,  ecology, da ta  
c o l l e c t i o n ,  and popu la t i on  moni tor ing.  P a r t i c i p a n t s  rece lved 
hands-on experience i n  procedures f o r  t rapping,  da ta  c o l l  ec t i on ,  
specimen prepdra t ion ,  and popu la t ion  moni tor ing.  

I n  a d d i t i o n  t o  t h e  19 t r i p  r e p o r t s  r e s u l t i n g  from DWRC 
consul t a t i o n s  regard lng  rodent  problems i n  t h e  Sahel (see 
Apvendices I and 11), a Q u a r t e r l y  Report f o r  t h e  pe r iod  from 
J u l y  21 t o  September 30, 1990, was submitted t o  t h e  MO'7, USAID, and 
t h e  DWRC i n  October 1990. 

Several e d i  t l o n s  o f  "Rat Facts," (I, one-page i n fo rma t iona l  sheet 
concerning t h e  CRCRP, have been d i  s t r i  butcd t o  Chad/MOA, 
A!D/Ni@jamena, and DWRC personnel s ince September 1990. Each issue 
has 5een p r i n t e d  w i t h  one s ide  i n  Engl ish and t h e  o t h e r  i n  French. 
The i n i t i a l  e d i t i o n  h i g h l i g h t e d  the  Sahel and i t s  need f o r  rodent  
c o n t r o l .  Subsequent e d i t i o n s  have d e a l t  w i t h  var ious  rodent  pests, 
rodent  popu la t i on  moni to r ing ,  assessing crop losses  due t o  rodents, 
diseases t h a t  rodents  can t ransmj t t ed  t o  man, and methods f o r  
rodent  c o n t r o l  . I n  addi t l o n ,  technical r e p o r t s  summari7ing var ious  
aqpects o f  p r o j e c t  research are being prepared. 

Rodent popu la t i on  mon i to r i ng  i n  8 wadis i n  the  N'Gouri area was 
i n i t i a t e d  by Dr .  Wilson and Mr.  LaVoie I n  October  1989. Rodent 
popu la t ion  mon i to r i ng  was a lso  I n i t i a t e d  on 3 dune s i t e s  i n   he 
NfGourl area i n  Novevber 1989, as w e l l  as on a d d i t i o n a l  wadi and 
dune s i t e s  i n  mid-!990. S i m i l a r l y ,  rodent popu la t i on  mon i to r i ng  
was s t a r t e d  i n  recess iona l  ag r j cu l  t u r a l  s l  t e s  i n  t h e  Kara l  area i n  
August 1990. Mon i to r i ng  w i l l  be continued a t  these s i t e s  a t  l e a s t  
through the  end o f  1992. 

A1 though t h e  c u r r e n t  moni t o r i n g  methods have prov ided va luab le  
base l ine  data, they are t o o  i n t e n s i v e  f o r  f u t u r e  use. Therefore, 

- s imp ler  mon i to r i ng  methods, s t a t i s t i c a l l y  designed and based on 
data  acqul red  through c u r r e n t  i n t e n s i v e  moni tor ing,  w l l l  be 
developed. Once s imple rodent  popu la t ion  moni t o r l n g  methods are 
determined, gu ide l i nes  w i l l  be es tab l ished and MOAICPS personne l '  
w i l l  be i n s t r u c t e d  on how t o  i n i t i a t e  and ma in ta in  long- te rm rodent  
popu la t ion  mon i to r i ng  programs i n  representa t ive  Sahel i a n  
a g r i c u l t u r a l  areas. The o b j e c t i v e  I s  t o  determine when rodent  
problems o r  popu la t i on  i r r u p t i o n s  are 1  l k e l y  t o  occur. Once t h e  
p r e d i c t i o n  I s  made, then t h e  MOf\/CPS should preparc t o  conduct 
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e f f e c t i v e  rodent  c o n t r o l  operat ions t o  avoid excessive rodent  
damage t o  crops. 

C. Organlze l a b o r a t o r y  and o f f i c e  space and f a c l l l t l e s ;  o b t a i n  
equi pment and suppl 1 es. 

The MOA/CPS agreed t o  prov ide  o f f i c e  and l a b o r a t o r y  space f o r  
t he  Pro jec t ,  b u t  f i r s t  these had t o  be renovated. Renovation 
took  p lace a f t e r  t h e  P r o j e c t  Leader's a r r i v a l  I n  J u l y  1990. 
Renovation was completed i n  September 1990, and the  P ro jec t  
occupied the  o f f l c e l l  aboratory space i n mid-October. The space 
cons is ts  o f  two o f f  i c c / l  aboratory rooms p l u s  two storage/anlmal 
rooms. Seven d i v i d e d  cage racks have been b u i l t  f o r  l abo ra to ry  
t e s t s  i n  the animal room, and " tank"  ho ld ing  pens have been 
proposed f o r  keeping small numbers o f  free-roaming anlmal s f o r  
sirnulaCcd f i e l d  t e s t i n g .  

A computer and p r i n t e r  was prov ided by USAID and was s e t  up 
ready f o r  use I n  A p r i l  1991. The computer w l l l  r e q u i r e  an 
u n i n t e r r u p t i  h l  e power supply, however, due t o  t he  extreme 
vo l tage f l u c t u a t i o n s  I n  NfD.!amena. A u n i t  was suppl ied, b u t  
i t  lacks  the  storage b a t t e r f c s  needed t o  f u n c t l o n  proper ly .  
A considerable amount o f  o f f i c e  and l abo ra to ry  suppl i e s  and 
equipment has been purchased and sent  t o  t he  P ro jec t  by DWRC 
(see Appendix IV) . Numerous pub1 i c a t i o n s  and r e p r i n t s  have 
been accumulated by the  P ro jec t ,  and a computer program 
Pro-Ci te  w i l l  be used t o  ca ta log  them, 

The P ro jec t  r e n t s  a small compound wl t h  t h ree  rooms i n  the  
v i l l a g e  o f  NtGourl .  These are  used f o r  1 l v i n g  quar te rs  by 
Pro jec t  personnel d u r i n g  monthly v i s i t s  o f  4-5 days t o  t he  
N'Gouri area, and thny prov ide  a p lace f o r  s t o r i n g  t raps  and 
mi s c e l l  aneous p r o j e c t  suppl l e s .  These qua r te rs  have been 
upgraded t o  f u r n i s h  shower f a c i l i t i e s .  

The P ro jec t  has r e l l e d  upon the  h o s p i t a l i t y  of SECADEV, the  
Cathol i c  Church's ag r i cu  l t u r a l  development o r g a n i ~ a t i o n ,  t o  
p rov ide  room a t  no c o s t  i n  t h e i r  compound i n  t h e  v i l l a g e  o f  
Kara l .  These f a c i l i t i e s  are minlmal, however, consisting o f  
two rooms w i t h  mud wa l ls ,  t i n  roo fs ,  and a cement f l o o r .  There 
are  no bath ing  f a c l l i t i e s ,  on l y  an outdoor t o i l e t .  

An a g r i c u l t u r a l  market ing p r o j e c t ,  supported hy USAID, I s  
p resen t l y  cons t ruc t l ng  a b u i l d i n g  i n  Karal  t h a t  w i l l  i nc lude  
guest rooms, e l e c t r i c i t y ,  and perhaps a water  supply. Arrange- 
ments are being f i rmed up t o  a l l o w  Pro jec t  personnel t o  use 
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these f a c i l t t l e s  t n  t he  fu tu re .  Thts w t l l  g r e a t l y  he lp  w h i l e  
conduct ing P r o j e c t  work i n  t h e  Karal  area. 

A Toyota Hi  -Lux, 4-wheel d r i ve ,  d iese l ,  crew-cab p ickup has 
been provided by USAID f o r  t h e  P ro jec t .  Th is  v e h i c l e  has 
proven t o  be adequate f o r  P ro jec t  needs f o r  t h e  f i e l d  work. 
Veh ic le  se rv i ce  and r e p a i r s  have been done as needed by the  
l o c a l  Peugeot dea ler ,  and d iese l  f u e l  has been cont rac ted on an 
annual bas is  by b ids  w i t h  f i rms i n  N'Djamena. D iese l  f u e l  has 
t o  be c a r r i e d  on up-country t r l p s ,  s ince none i s  a v a i l a b l e  once 
one departs N'Djamena. 

D. TOY'S and Future  Work 

1. Dr. J. Juan S p i l l e t t ' s  2-year appointment ends i n  June 1992. The 
ac tua l  PACD for t h i s  rodent  ac t i v l t , y  under t h e  AELGA P r o j e c t  I s  
Deceniher 31, 1992. 

I n  t h e  i n t e r i ~ n  t ime per iod ,  t h e  P ro jec t  in tends t o  cant inue 
(a) popu la t i on  mon i to r i ng  research, (b)  comparative c o n t r o l  t r i a l  s  
w i t h  ORT, and (c )  b a i t  preferenco t r i a l s  us ing  wheat as a b a i t .  I n  
add i t i on ,  t he  MOAICPS has requested t h e  P r o j e c t  +o  (s] implement a  
workshop i n  February 1992 and (b) i d e n t i f y  ex te rna l  t r a i n i n g  
o p p o r t u n i t i e s  f o r  Chadian s c i e n t i s t s .  Alsa, depending on time, 
CPS personnel a v a l l  a h i l l  t y ,  and s u f f i c i e n t  numbers o f  rodents,  
' g x i c a n t  eva lua t ions  and food h a h i t  s tud ies  may be initiated. 
OWRC expects t o  p r o v i r c  two o r  t h ree  TDY's du r ing  FY-92 t o  a s s i s t  
i n  implcmenting these a c t i v i t i e s .  

The rodent  popu la t i on  moni tor ing,  an i n t e g r a l  p a r t  o f  t h e  P r o j e c t  
and one upon which a  p r e d i c t f v e  model i s  t o  be based, has 
documented t h e  lowest  p o i n t  I n  t h e  popu la t ion  cycle o f  t h e  Sahel I a n  
rodents, Due t o  drought cond i t i ons  du r ing  1990, t he re  was no 
popu la t i on  recovery i n  1 a te  1990, whl ch should have occurred had 
r a i n f a l l  been normal. The numbers o f  animals t rapped each monthly 
mon i to r i ng  t r i p  have n o t  been enough from which t o  draw conclusions 
regn rd i  ng reproduct ion  and popul a t i o n  s t ruc tu re .  The 1  aboratory 
aspects o f  t h e  P ro jec t  work p lan  ( b a i t  preference t r i a l s ,  t o x i c i t y  
t e s t i n g ,  b a i t  f o rmu la t i on )  a l so  have no t  been r e a l i z e d  bccause o f  
t h e  p a u c l t y  o f  animals a v a i l a b l e  when t raps  are  set .  Damage 
assessments i n  vegetable and cereal  crops have n o t  been f e a s l b l e  
due t o  t h e  low rodent  dens i t i es ;  t he re  are n o t  enough rodents a t  
t h i s  t ime t o  cause measurable damage. Once t h i s  k i n d  o f  
inform.+ion bccomes a v a i l  able,  guide1 ines f o r  acceptable, safe, 
economical rodent  c o n t r o l  can be developed. 

I 

4. One c r i t i c a l  decis ion,  which needs t o  be made and I s  an expected 
P ro jec t  ou tput  l i s t e d  i n  t h e  PASA, i s  t o  decide i n  what contex t  hnd 
how would i t  be bes t  t o  cont inue rodent  research a c t i v i t i e s .  This 
dec i s ion  w i l l  need t o  be made e a r l y  i n  CY 1992 i f  t h e  P r o j e c t  i s  t o  
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maln ta ln  research c o n t l n u i  t y  and f u l l y  r e a l  i t e  t h e  enormous 
l og1  s t l c a l  c o n s t r a i n t s  t h a t  have been overcome I n  es tab l  i shlng and 
implementing t h e  P r o j e c t  t o  date. 
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Consultatfons t o  Sahellan count r fes  concerning rodent pest problems and 
doveloprnent o f  the Chad Rodent Control Research Pro jec t  by USDA/APHIS/S&T 
Denver W i  ! d l  i fe Research Center (DWRC) personnel from 1987 through 1991. 

1. Fledler ,  L.A. Apr. 1-21, 1987 Sudan 

2. LaVoie, C.K. May 9-24, 1987 Chad 

3. Lavote, C.K .  L 0.3. C l l a s  May 27-29, 1987 Senegal 

4 . L a V o l e , G . K . h D . J . E l i a s  M a y 3 0 - J u n e 6 , 1 9 8 7  M a l i  

5. laVoie, C.K. b D.J. E l l a s  June 6-12, 1987 Burkina Faso 

6. Kefth, J.O. J u l y  13-Aug. 17, 1987 Sudan 

7. r i e d l e r ,  L.A. Aug. 16-Sept. 14, 1987 Sudan 

8. H i t c h e l l ,  G.C. Oct. 10-tlov. 10, 1987 Chad 
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Appendix I I. 

References and Brief Summaries for Trip Reports Resultlng from 
Dcnvcr Wtldl I fo Rosenrch Conter Personnol Consul tations 

on Rodcnt Post Problems to Sahcllan Countries from 1987 through 1991. 

1. F iedler, tynwood A. AN ASSESSHFKI  OF TtiE CURRENT RODENT OUTBREAK IN SUDAN, 
April 1-21, 1987. Unpub. Rpt., May 11, '9R7. 12 pp. t 2 Appendices. 

Assessed the 1986-87 Sudan rat outbreak. Tentatively described the 
problem ard possible causatlve factors. Concluded rotlent tcIde baiting was the 
best approach to limit rodcnt damage. Rodent outbreaks are arsoctatcd with 2- 
4-year droughts, followvd by norm31 or above normal rains. At least 4 rodent 
s pec i e s ! A_r.v_i-<-an ChLz &i-c_u s , P_ta_pm_y~ fi-atLalle~j~, e_tq_ s p . , &~u_l-uf s p . , 
and probably G~-rbjjj-u-r_ s p . )  involved. fmcrgency control programs usual ly are 
ineffective, because o f  lack o f  knowledge, time and expertise, as well as a 
lack o f  adequate pol i tical ; financial, and logistical support. 

2. lavole, C. Keith. CHAD. Hay 9-14, 1987. Unpub. Rpt., ~ d n e  19, 1987. 10 pp. 
t 6 Attachments. 

Confirmed reported high rodent densi t ies and crop losses. Tentat Ively 
{dent i f ied the major rodent species damaging various ayricul tural crops. 
Assr .csef4  present and predicted trends on rodent damage to agriculture 
products, and suggested possible f5ort and long-term cont.ro1 measures. 

3. LaVoie, G. Keith and Donald J. Elias. SENEGAL. May 27-29, 1987. Unpub. 
Rpt., June 30, 1987. 8 pp. + 6 Attachments. 

Assessed the 1986-07 rat Irruptton In Senegal and suggested long-term 
control measures. At least 3 rat species (ArvicanthIz n i l o t i ~ ,  Taterillus 
p . y I g i a i .  and wt_~myl - Praomys sp.) o f  significant concern. Anticipated 
rodent populations would peak and decl lne in 1988. Local Institutions d o  not 
have adequate resourcps to mitigate the Irruption. Recommended use o f  1% zinc 
phosphide (2113P2) bai 1 s  in fields and warfarfn where Zn3P2 not practical. But, 
aval lable chlorophacinone should be used until Zn3P2 is available. 

4. LaVoie, G .  Keith and Donald J. Elias. HALI. May 30 - June 6, 3987. Unpub. 
Rpt., June 30, 1307. 7 pp. t 4 Attachements. 

Assessed the 1986.87 rat outbreak In Malf and suggested control 
measures. At least 3 rat specles ( A - r v l c a . ~ ~ h ~  ~ ? I ; ~ u w ,  Fastomys - Y r a o m ~  
sp., and Gey_babs sp.) involved. A. nIlotI~_y>- popul~tions may have peaked In 
early 1987. AntIcipat.ed populations of other spccies would peak in early 1988, 
and then dccl ine to "nor11 ,.!'. Local institutfonr d o  not have ihe resources to 
mitigate th l s  Irruption. Control intervention with rodenticides recommended, 
as well as a long-term rodent research program, followcd by a rodent 
papulat ion monitoring progrm. I 
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5. LaVoic, G. Ke i th  and Donald J. El las .  BURKIHA FASO. June 6-12, 1987. Unpub. 
Rpt., June 30, 1987. 5 pp. t 2 Attachments. 

Concluded tn  an as~cssment o i  the reported 1986-87 rat outbreak i n  
Burkina Faso tha t :  Rodent populat ions a r e  on ly  s l i g h t l y  above normal, no t  i n  
i r r u p t  ton numbers. Crop ddmagr! by rodents i s  around 2-34 o f  standing crops, 
and slrould be about thc same I n  1988. Control i n te rven t ion  could be cost  
e f f e c t l v c ,  -but l oca l  i n s t l t ~ ~ t i o n s  present ly  l ack  the resources t o  rcspoc~d both 
t o  "normal" crop depredations and fu tu re  rodent i r rup t ions .  A rodent research 
program should be i n i t i a t e d .  

6. Kei th,  James 0. ASSESSHENT OF THE RODENT OUTBREAK AND THE 1987 71 NC 
PHOSPHIUE CONTROL PROGMtl IN SUDAN. J u l y  13-August 17, 1987. Unpub. 
Rpt . ,  August 20, 1907. 17 pp. t 1 Appendix t 17-page INITlAL 
EHV IRONHEHTAL EXAM i NAT ION. 

The 1987 z inc phosphfde (Zn3P2) rodent con t ro l  campatgn i n  the Sudan was 
evaluated, and a war fa r in  c o n t r o l  program i n  v i l l a g e s  was planned. Between 
June and August 1987, 1,300 m e t r i c  tons o f  1% Zn3P2 b a i t  was appl l ed  t o  about 
1 m i l  1 i on  "fadrfansn by tlrc Sudanese Plant  Protect  Ion Department (PPD) a t  a 
cost  o f  6 m i l l  {on Sudanesc pounds. Rodent numbers were e f f e c t i v e l y  reduced, 
bu t  gontl populations rrmained and could increase by crop harvest t imc (Oct. - 
Nov.) - unless add i t iona l  treatments are made both i n  f i e l d s  and v i l l a g e s .  
O i s t r l b u t i o n  o f  p l a s t i c  bags o f  1 kg o f  0.025% war fa r in  b a i t  t o  each household 
i n  v i l l  ages, f o r  a 3-4-wcck b a i t i n g  program, was recommended. Thereafter, the 
PPD should c o l l e c t  unused b a i t s  and determine- the e i f i c a c y  o f  the program 
t h r w o h  observatjons by v l l l  agers and road-count moni tor ing by PPD personnel. 

7. F ied le r ,  Lynwood A. T M I N I N G  PROGRANFOR RODENT CONTROL IN  SUDAN VILLAGES 
USING WARrARIH RODENTICIDE. Aug. 16-Sept. 14, 1987. Unpub. Rept., Sept. 

21, 1987. 15 pp. inc lud ing P.ppendix A. 

A t r a t n i n g  package, cons is t  tng of 6 t r a i n i n g  modules, was developed f o r  
use by M i n i s t r y  o f  Agr i cu l tu re  - P lant  Protect ion Department personnel t o  mix, 
package,distr ihute, and t r a i n  v f l l a g c r s  4n the proper use o f  roden t f c ide  b a l t  
(war far in)  i n  Sudanese v i l l a g e s  because o f  a rodent outbreak. Short and long-  
term recommendat ions regarding rodent con t ro l  a1 so were made. 

8. M i t che l l ,  Clayton. CHAD. Oct. 10-Nov. 10, 1987. Unpub. I!pt.., Oec. 31, 1987. 
10 pp. + 1 Appendix. 

Assessed rodent problems i n  Chad, conducted experimental f i e l d  
evaluat ions o f  war fa r in  g r a i n  ba t t s ,  t ra lned  n ine extension agents i n  b a i t  
formulat ion,  and made recommendations f o r  rodent con t ro l  measures. 

9 ,  LaVoie, G. Kei th.  CHAD. M a r .  27-Apr. 28, 1988. Unpub. Rpt., May 20, 1988. 
I ?  pp.  t 3 Attaclimrnts. 

I d e n t i f i e d  rodent pcs t  species i n  i r r i g a t e d  and dryland a g r i c u l t u r a l  
areas, conducted cage and small p l o t  rodcn t i c ide  evaluations i n  i r r i g a t e d  
"quadis" i n  the the N'Couri area, and t r a i n ~ A  17 a g r i c u l t u r a l  extension 
personnel I n  rodent con t ro l  measl!rcs i n  the !?ongor area. 
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10. LaVott, G. Kei th .  SFNCGAL AND UAURITANIA. Jan. 29-leb. 11, 1909. Unpub. 
Rpt., Har. 30, 1909. 13 pp. t 3 Figures.  

Rodent srlrvpys c o r ~ r j u c t ~ d  I n  4 reg ions  o f  the  Scncgal R i ve r  Va l l ey  
p rov ided da ta  on r e l a t l v e  densf t i e s  and r e l a t t o n  and damage t o  crop types by 
dominant a g r t c u l  t u r a l  r oden t  p c s t  specles. &-y_ir&nJJIfs ,pi!otJg& was the  
dominant rodent  pest ,  w i t h  h i g h e s t  d c n s l t i e s  i n  r i c e  f f e l d s  and vcgotable 
producing areas. LImi  tcd damage assessments l n d  i c a t c d  severe rodent  damage t o  
v r g r t a b l e  secds and seed l ings .  Cos t /benef t ts  appear favorab le  f o r  ttic 
dcvelopment and implerncntat i o n  o f  n a t i o n a l  rodent  c o n t r o l  programs i n  Senegal 
and Maur i tan ia .  . 

11. r l e d l e r ,  Lynwood A. I'LANNINC FOR THE ESTABLISIIHF.NT O i  THE PROPOSED RODENT 
CONlROL PROJECT I N  CHAD. A p r i l  23-May 2, 1909. Unpub. Rpt., Sept. 27, 
1389. 9 pp. t Apprrjdices A-0. 

Suggested schedul i ng and procedures f o r  fmplernent fng a rodent  c o n t r o l  
p r o j e c t ,  as w e l l  a s  d l  sclrsscd p r o j e c t - r e l a t e d  concerns, I n c l u d i n g  housing, 
t r a n j p o r t a t i o n ,  and l o g t  s t  t c a l  support.  

12. LaVoie, G. Ke i t h .  CItAD AND GUINEA-DISSAU. Oct. 8-Nov. 12, 1989. Upub. 
Rpt., Jan. 10, 1930. 9 pp. 

Provfded f i e l d  ass is tance t o  Dr. John Wi lson i n  t n t t i a t i n g  a rodent  
popu la t i on  mon i to r i ng  program near NtGour i  , Chad, and helped develop p lans  f o r  
t he  Chad Rodent Cont ro l  Research P r n i e c t .  

13. Ui lson,  John. CHAD. Oct. 11-Nov. 9, 1989. Unpub. Rpt., Feb. 5, 1990. 57 
pp., t  nc? ud t  ng 4 Appcnd i ccs. 

Selected s tudy  s i t e s  i n  t h e  N'Courl and Abeche areas and i n i t i a t e d  l ong -  
t e rm moni to r ing  studics on roden t  popu la t i ons  i n  "quadi"  c u l t i v a t i o n s  around 
II 'Gouri, a s  w e l l  as  conducted b a i t  a c c e p t a b l l l t y  t r i a l s ,  and t r a i n e d  
counterpar t  s c i c n t  t  s t s  i n  rodent  i d e n t i f i c a t i o n ,  t rapp ing ,  autopsy, and da ta  
c o l l e c t i o n  methods. 

14. Bruggers, Richard L. CHAD, ROME, AND HOROCCO. Nov. 20-Dcc. 8, 1989. Unpub. 
Rpt., Jan. 10, 1990. 7 pp. 

Discussed implementat ion a c t  i v t  t tes  and worked ou t  budget cons idera t  ions  
w i t h  USAJD-Chad f o r  t he  MSA Chad Hodent Cont ro l  Research P ro jec t .  

15. LaVoie, G. Ke i t h .  CllAD. A p r i l  1-25, 1919. Unpub. Rpt., June 4, 1990. 7 pp. 
t 3 f i g s .  h 1 Appendix. 

Cont l n u ~ d  rodcnt  p o p u l a t i o n  sampl i n g  and mon i to r i ng  i n  t he  N'Gourl area 
w l t h  t h e  P r o j e c t  Assiss t a n t  and techn i c i ans  from the  Crop P r o l e c t  i o n  Scrv ices.  
B r i e f l y  revicwed Chad Rndcnt Con t ro l  Rcscarch P r o j e c t  a c t i v i t i e s  and concerns, 
a r  w ~ l l  as  evaluated and r c j c c t c d  a s  nrw s tudy  s i t e s  3 wad{ and 4 dune s i t e s  
i n  the  NtDjarnrna-Ri la la area near l a c - l i t r y .  
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16. F ied le r ,  Lynwood A. RODENT PESTS I N  GUINEA-BISSAU. J11ly 22-Aug. 18, 
1990. Unpub. Kpt., Oct. 29, 1990. 8 pp. t 2 Attachments. . 

Current  research and poss ib le  f u t u r e  coopera t ive  work on A f r i c a n  
rodents was d iscusscd w i t h  rodent  exper ts  a t  the  U n i v e r s i t y  o f  Antwerp i n  
Belgium. A g r i c u l t u r a l  crops i n  Guinea-Hi ssau were examined f o r  rodent  
damage p o t e n t i a l ,  and rodents were trapped on 4 areas t o  determine species 
present  and c u r r e n t  i n f e s t 3 t i o n  l e v e l s .  Althoug? M3-st0-m f:r_yj$r~j-e-ws, mu gJyttrspSPu, and .Cric;e\o_m~ g g n b i a n ~  were i d e n t i f i e d  as pes t  species, 
i t  was concluded In fo rma t lon  s t i l l  i s  n e ~ d r f '  i n  o rder  t o  begin f l e l d  t r i a l s  
o f  poss ib le  rodent  c o n t r o l  methods appropr la te  t o  Guinea-Bissau, 

17. Savarie, Peter  3. RODENT CONTROL RESEARCH AND TRAINING ACTlVITIES IN 
CHAD. Oct. 7-31, 1990. Unpub. Rpt., Nov. 30, 1990, 7 pp. t 1 Appendix. 

L im i ted  closed/open burrow t r i a l s  on the  f l e l d  e f f i c a c y  o f  z l n c  
phosphide (i!nqP,) b a i t s  i n d l  cated t h a t  1% Zn,P2 b a i t s  e f f e c t i v e l y  c o n t r o l  l e d  
rodsnts.  L imt ted  feeding t r l a l s  of  caged r a t s  w i t h  1% In,P2 a l s o  were con- 
ducted, bu t  r e s u l t s  were inconc lus lve .  No supp l ies  o f  2n P2 roden t i c i des  
were found i n  t h e  NIOJamena area, a l though brodifacoum, chlorophacinone, 
a1 phachlorophacinonc, and a1 uminum phosphide were a v a l l  able.  T r a i n i n g  and 
techno1 ogy t r a n s f e r  i n  tox ic01 ogy o f  rodent  i c i d e s  was conducted w i t h  t he  
Chad Department o f  Ag r l cu l  ture/Crop P ro tec t i on  Serv ice personnel. 

18. Brooks, Joe E. RODENT CONTROL RESEARCH AND DAMAGE ASSESSflENT ACTlVITlES 
I N  CHAD. A p r i l  5-May 1, 1991. Unpub. Rpt., May 14, 1991, 12 pp. 

With rodent  d e n s i t i e s  very  low due t o  a prolonged drought, t h e r e  was 
no v i s l b l e  damage t o  vegetables; however, a gulde f o r  damage assessment , 

methods I n  vegetable and g r a i n  crops was compiled. Two food preference 
t r i a l s  were run  i n  t he  1 aboratory, and a p ro toco l  f o r  food and b a i t  
preference t e s t i n g  was prepared. 

19, LaVoia, G. Ke i th .  CHAD RODENT RESEARCH. Aug. 10-Sept. 4, 1991. 
Unpub. Rpt., October 1991. 

The ob jec t i ves  o f  t h l s  consul tancy were t o  a s s i s t  DVRC P r o j e c t  Leader 
Dr. Juan S p i l l e t t  and Crop P ro tec t i on  Serv ice counterpar ts  i n  (a )  mon l to r -  
I ng  Sahel i a n  rodent  d e n s i t i e s ,  (b)  i n 1  t i a t i n g  b a i t  t o x l c o l o g y  t r i a l s ,  
(c) a s s i s t i n g  i n  b a l  t preference trl a1 s, devel opl  ng vegetable damage 
assessment methods, (e)  and i n i t i a t i n g  a s tudy t o  determine rodent  feeding 
p t t e r n s  from ana lys i s  o f  stomach contents.  Data from mon i to r i ng  rodent  
popu la t ions  a t  two a g r i c u l t u r a l  s i t e s  suggested t h a t  popu la t ions  o f  a l l  the  
maln a g r i c u l t u r a l  l y  important  rodent  specles a re  increas ing .  These 
increases are  due t o  improved h a b l t a t  cond l t l ons  r e s u l t l n g  from the  f l r s t  
good r a i n s  i n  over 2 years. The popu la t lons  are no t  1 l k e l y  t o  r e s u l t  i n  
major outbreaks, b u t  they should prov ide  anlmal s  needed f o r  b a i t  
preference, r o d e n t i a l  t o x i c 1  ty, and small ,  comparative f i e l d  c o n t r o l  
t r i a l s ,  such as the  recant  i n i t l a t c d  t r i a l  comparlng the  e f f e c t l v e n e s s  
o f  l o c a l l y  made s tee l  r a t  t raps,  p l t  t raps ,  and rodcn t l c l des .  
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Appondlx 111. 

Rainfall Data for Various Areas In Chad 

1994-1 991 

D a t a  Prnvldcd By the Famine Ear ly  Warning System 
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