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1. Progress Asport Rainy Seanon 1968

1.1. Introduction

Strrga germination and infestation will nol occur unless spectfic condi-
tions are met. The seasonal fluctustion of Striga incidence often observed in
the field is regarded as a direct result of changes 1n environmental and
ecological factors, It has been shown that sot) temperature, moisture and sofl
fertility play a major role in tts life cycle. Therefore, identification of
optimum conditions required for 1ts growth and development s crucial for its
control.

Two fleld experiments were conducted at ICRISAT Center during the Kharif
season of 1988, The effect of soil temperature, moisture and nitrogen on
Striga asiatica (L.) Kuntze. germination, viability and emergence were inves-
tigated. These experiments and the results obtained are presented below,

1.2. Striga experiments

1.2.1. Soil temperature and moisture as preconditioning treatments

In this experiment, 4 x 1.2 m plots were selected to tast the effect of
soil temperature and moisture on Striga germination and viability, On 14 May,
1988, these plots were hand sown with Striga st the rate of 0.9 kg ha"'. A
sma)l sample of the same seeds were put in small nylon begs and were buried at
a depth of 2 cm in each plot. Polythene, bare soil and hay mulches were ysed
to impose temperature trestmants giving high, madium and low soi) tempera-
tures, respectively, The mean maximum daily temperatures recorded at 2 cm and
10 cm soil depths in the polythene,hay mulch and bare s01) treatments are
shown in Figures 1a and 1b.

These temperature conditions were expected to simulate the average soil
temperatures that prevail in many parts of the SAT region during the year.
Sot1 moisture treatments were applied on the same plots ( twice and 10 days
apart) using irrigation levels of 0, 30 and 60 mm. The average soil moisture
contents taken a day before and after irrigatfons are shown in Tables 2. The
amount of rainfall received during the study period was above normal (Table
1).
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(b) soil depths. ICRISAT Center, rainy season 1988,

Table 1. Total monthly rainfall at the
study srea in 1988 compared to the long
term average monthly rainfail in

ICRISAT Center.

Total rainfall (mm)

ponth 1988 Norwmal
June 109.3 116.5
July 236.2 171.%
August 216.3 156.0
September  169.2 181.0
Total 730.1 624.0

Maximum daily soi)l temperatures recorded at 2 c¢m {a) and 10 cm
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1able 2. MNean 301l moisture content {v/v) across all
soi) treatments at 1b cm depth taken s day before and
after frrigation, ICRISAT Center, ratny season 1988,

$o1) moisture content ({v/v)

Irrigation
level Before irrigation After 1rrigation
{om) (%) {\)
0 15.0 14,0
0 13.8 241
&0 4.5 28.0
SE 3.4 4.5
cy (%) 6.7 4.6

A factorial experimantal design in randomized complete block was used.
The tempersture-moisture treatment combinations represented the blocks and

these were replicated 4 times,
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1.2.10.1. Effect of 3011 temperature on Strigs gersination, viabtlity and emer-
gence.

The nylon bags containing the Striga seeds were recovered from the soil
after 34 days of preconditioning. Percent Strigs seed germination and viabil-
1ty were measured. The data presented in Table 3 show that seeds exposed to
60°C (polythene) at top 2 ¢m soil depth did not germinate and were not viable
after 34 days of pretreatment at the top 2 ¢m sotl depth., At 48 and 37°C (bare
and hay treatments, respectively, Fig.1a), howsver, seed germination and
viability were high and simiiar. In these treatments, about 75% of the seeds
germinated tn the laboratory and about 87% were viable (Table 3).

Some researchers argue that Striga seeds stored in hot humid conditions
do not necessarily lose viability but under go & state designated as 'wet
dormancy’ and such seeds will germinated if dried and sufficiently precondi-
tioned. Several viabilily tests conducted to verify this hypothesis showed
that the Striga seeds storad under the polythene were killed.

Table 3. Germination and viability of Strigs seeds in
response to s0il temperature (as obtatned under poly-
thene, hay and bare soil mulch treatments), ICRISAY
Center, rainy season 1988,

Soi) treat- Germination! viability

ment (%) (x)

Folythene 0.0 (0.0)? 0.0 (0.0)
Bare 75.1 (60.1) 81.8 (69.8)
Hay 73.5 (59.1) 87.1 (69.0)
St 41,54 21,75
cv (%) 5.8 5.3

1. Strigs seeds were buried at 2 cm soil depth for 30
days.
2. Arcsine transformed data are shown in parentheses,
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Figure 2. Total number of Striga plants emerged in plots pretreated
with different temperature (a), irrigstion (b) and nitrogen treatmants (c),

JCRISAT Center, rainy season 1988.
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On June 13, 1988, wmedistely after temperature treatments were complet-
ed, all plots were sown with & Strigsa-susceptibls sorghum genotype ({SH~1).
Striga seedifngs started to appear above ground sbout 35-40 days after sowing.
Counts of emergence were initiated 2 weeks later and at a weekly interval
Lthere after. The results presented n Figure 2a show that about 55, 31 and 1%
Striga plants emerged in the polythane, bare so1l and hay mulch treatments,
respectively,

while emargence of high numbers of Striga plants in the polythens treat-
ment confirms earlier laboratory findings that high tempsraturs promotes
Strigs infestation, 1t does not explain the lack of germination and viability
observed for seeds recovered from the same plots (Table 3). 1t is possible
that the observed Strigs plants could have come from lowsr 301l dapths where
conditions were not detrimenta) to the seeds. For example, mean maximum soil
temperature at the 10 cm 301 depth (Fig. 1b) was about 10°C lower than that
recorded at the top 2 cm (where seeds were buried) soil depth. AL 2 cm, also,
s01) moisture was expacted to be much higher than that observed at the 15 cm
depth (Table 2) because any water that evaporated was trapped by the poiythane
cover and was then precipitated at the so1) surface. Therefore, 1t 15 likely
that a combination of high temperature and moisture killed the sesds. This
indicates that any Striga control practices involving only top soil surfaces
may not ba effective.

1.2.1.2. Effect of soil moisture on Striga germination, visbility and omer-
gence, ICRISAT Centar, rainy saason 1988,

Striga germination and viability as influenced by irrigation levals are
presented in Table 4. It appears that Striga seeds were not affected by the
Tevel of irrigation used in this study. Regardlass of the amount of water
applied, germination and viability of seeds remained 48-50% and sbout 69%x,
respectively, across all irrigation lavels. In our study, therefors, either
(a) the frequency (twice) or the irrigation levels used were not enough to
cause significant change (except under the polythene) in soi) moisture content
at the desired depth (2 cm), or (b) irrigation as pretreatment under field
conditions, unless 8 continuous wetting of soil results, does not have signif-
icant effects on Strigs germination and viability,

However, as sorghum matured, more Striga plants emerged in plots previ-
ously applied with 60 mm water compared to those receiving lower rates (Fig,
2b). The cause of tha large incrsase in Striga emergence under high irrigation
is obscure. Laboratory and field studies show that Striga incidence 18 in-
versely related to soi) moisture content. This phenomenon, however, is ob-
served only when moisture treatments are applied during crop growth period
whers wet conditions wera observed to k111 emerged Striga plants. In our
study, a1l of the Strigs plants died 34 deys after emergence (Fig. 3) and non
of these plants reached flowering stage. This was attributed to the unusually
high rainfall obtatned during the growth period (Table 1),
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Table 4. Geraination and visbility of Striga seeds in
response to different levels of irrigation.

Irrigation Germinat ion' Viabtiity
lavel

(o) (%) (%)

0 50.2 (40.2)? $6.3 (40.4)
0 48.4 (29.0) §1.8 (45.8)
60 50.0 (40.0) §8.9 (46.8)
St 21,28 22,10

v (%) 4.5 6.3

1. Striga seeds were burted st top 2 cm so1] depth for 34
aays.
2. Arcsine transformed data are shown in parentheses.

Srips o ity rem IO

Figure 3., Rate of Striga mortality observed in the field after the weed
plants emerged, JCRISAT Center, rainy season 1988,
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1.2.2. Effect of nitrogen on Strige emergence

In this experiment, the effect of nitrogen on Striga wes evaluated. Plots
used were identical in size to those used in Experiment I. Tha so1) was tested
for residus) nitrogen befores trestments were applied. The 301} analysis
showed & maan nitrogen content of 20 kg ha-' at the top 30 ¢m so1l depth,

Using urea (46-0-0) as the nitrogen source, levels of 0, 25, %0 and 100
kg ha-' were sdded to the sotl and werd applied as a top dressing st sowing.
Striga-susceptible sorghum (CSH-1) was sown on June 13, 1988,

The experimental design used was & randomited complete block with 4
replications. Each nitrogen level was assigned to a block giving a total of 4
blocks per replication.

Striga emargence at the high rates of fertilizer application was delayed
a little (data not presented) so counts were not started until 66 days after
sowing. The total number of Striga plants (mean over replications for sach
reading) observed under different rates of nitrogen applications 1s shown 1in
Figure 2¢. The fina) number of Striga plants recorded at 0, 25, 50 and 100 kg
ha-! levels of nitrogen applications was 11, 34, 38 and 40 plants per plot.
This ts contrary to laboratory results where Striga infestation was observed
to be inversely proportional to nitrogen level., Despite the relatively high
infestation at the high levels of nitrogen, however, thare was not any appar-
ent loss of vigor in sorphum. This suggests that nitrogen fertilizer increases
crop tolerance to the parasite probably by rendering the host plants more
competative for moisture and nutrients. The exact mechanism involved, hovever,
is unclear and further studies are needed to examine the phenomenon, The
increase in Strigs emergence may be related to an improved host root system
which, 1n turn, had some stimulating effects on the parasite,

1.3. Conclusions and recommendations

The present study indicates that:

[ ] high temperature and probably excess moisture seem to break seed
dormancy very rapidly and these seeds will die if such conditions
are prolonged,

[ ] most infested fields contain & large reservotir of Striga
seeds ,therefore, even 1f seed at 3011 surface is k1lled Striga
may continue to emerge from lower soi) depths if conditions are
favorable and

[ ] increased soi) fertility seems to increase crop tolerance to Strigs
attack without apparent reduction fn parssite {nfestation,
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Based on these conclustons, 1t 5 obvious that a number of points nesd
to be verified with special emphasis on:

[ ] Striga species, races and strains tn West Africa (b) the behavior

: of Striga seeds at different sotl depths which we believe (1)
changes with temperature, moisture and nutrient level within the
so1l profile and (2) has large influences on the spatial  and sea-
sonal distribution of Strigs incidence as often experienced in field
situations. This can be verified by burying seed samples n differ-
ent 5011 depths and than testing germtnation, viability and, may be,
omergence,

] 1dentification of optimum 5011 temperature and moisture
tevel needed for maximum Strigs infestation or death, These can be
used for screening for crop tolerance/resistance as well as for
eradication purposas. Part of thesa axperiments will be conducted in
the laboratary using & thermogradient’ plate.

[ | and adoption of tachniques , e.g, fertilizers, that improve crop
growth and development. Such technigques may not necessarily reduce
Striga incidence but thars 15 strong evidence that the parssite
effect ts somshow reduced. Why and how this happans need to be
examined.
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2. Fileld Layouts and Expertmental Deaigns Ratny
Beanon T8

2.1. Striga experiments IDRC project

2.1.1, Effect of nitrogen on Strigs tnfestation

Eaper tasnt
b ject tvee

Locattons

Design

Plot aise

Spacing

™imning
Moeding
Moo ticat fons

Pertiiizere

Troatasnts

Date of planting
Crop protect ton
Irrigation

Qoservet fone

STRINT

To investigats the renporse of Jtripa r’rmtmm in sasocistion with pesr)
nillet to vartous Yeve'ls aof sct) nitrogen.

Sadord : BYRINIS Y, BTRINIS 2 in fie)d B7.
Sangou {2 farmers’ fieldn) BTRINID t. s )las Garda,
STRINIS 2. Yaou Gouyws.

"D
Sadore: $ rows .7 a long
Bengou . 0 rows ¥ a tong

Badore: B0 ca Detween D118, 00 Co Detween rows andd 1 8 (a1ley) betwsen plots.
Songoni: 1w betwaen BYVe nd rowa.

3 plants per hi1),

Resovs 811 non Strips wesde.

$ix

Aoply OMLY urea during planting,

A Ne nitrogen (euiro'l‘

B : 30 kg of nitrogen ha™' (ures 4iX)

€ : 80 kg of nitrogen ha”' (ures 48%)

D : 30 kg of nitorpen ha! (urea 48%)

Varisty: Sadors local (Sadore), WK Gays (Bengou).
Sadord. June 28, 188D, Benpou: June 22, 10OL,

As requitred,

Rainfed,

1) Firet cate of Strips sesrgance,

2) # of ewarged Prrige plants, Badore. weekly, Bengou. bi-weehly.
3) @ of Striga reaching flowering.

4) ¢ of Stripge plants st harvest,

5) ¢ of ni)le harvested.

4) ¢ of panicies per Bt1),

1) Panicle weight,
10) Total gratn yieled,
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2.1.1.1, Treatments of Striga nitrogen trial 1 at Sadoré (5TRINIS 1)

STRINISY
Plotl nhumbers
Trestments RY R7 R ! L] Ll
A h{*3] 03 30 404 [149) W
B 103 204 30 402 204 603
4 102 0 304 . 401 03 604
0 104 202 302 403 502 601
Fieldplan:
1S N ]
32
101 200 101 « 301 "
A [4 ’ [3 N P tiam
102 101 302 12 301 (1]
¢ (] (] ] 0 A
Mt 1.0m
109 0 303 ) 0 (]
s A A ) ¢ ’
104 204 304 404 204 104
] ’ ¢ A s ¢
n ” r (7] n "
Treatments:
A:  Control, no nitrogen
B:  Nitrogen 30 kgha“!
C: Nitrogen 60 kpha-!
D:  Nitrogen 80 kgha-!
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2.1.1.2, Treatments of Strigs nitrogen tris) 2 at Sadoré (SIRINIS 2)

STRINIS2
Plot numbers
Treatments RY R2 R3 R4 RS R&
A 102 203 304 404 503 $02
B 101 204 30 402 504 601
c 103 202 302 403 502 603
D 104 201 303 a0 501 604
Fieldplan:
HE R ]
I2e
101 20t 1] [ 1] 01 0
’ [ ’ ] ] 20
102 202 302 'Y 502 s02
A [ [ |} [4 A 1.0a
nNee
103 203 03 40 303 (7]
¢ A [ 3 A 2
104 204 304 404 304 04
[ [ A A [] [
n L7 4 n ] L] M
Trestments:
A:  Control, no nitrogen
B: Nitrogan 30 kgha-!
C:  Nitrogen 60 kgha™!
D:  Nitrogen 90 kgha-!
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2.1.1.3. Treatments of Strige nitrogen trial st Bengou (SIRINIS)

Plot numbers
Treatments L} R2 R3 R4 RS Rb
A 102 203 304 402 502 602
[ 101 204 302 401 501 603
¢ 104 202 303 " 403 504 604
] 103 0 301 404 503 601
Fieidplan:
s "
Te
304 303 004 (T3]
¢ 0 ¢ ’
a
301 802 404 [TH
| A [} [
n e
304 109 404 0
[ 3 14 1 c
s
0 302 404 402
0 s » 1
n [}]
104 103 204 203
c [ . [
10t 102 200 202
] A [ [4
He
Treatments:

oMo >

Control, no nitrogen
Nitrogen 30 kgha-!
Nitrogen 60 kghs"'
Nitrogen 90 kgha-!
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2.1.2. Effact of sot)l temperature pn Strigs germination and smergence

£xporinant

Rject ivee

Lacet tens

Desipn

Plot size

Seacing

Thinning

weeding

Mop 1 tcat fona

Forttlizers

Cultivar

Traatasnts

Date of planting

Crop protaction

Irrigation

Coservet forne

1R TIN

To study the sffect of $iffaremt w03} temparatures on Jtripa wseds buried at
diftersnt depths 1A the o)

Sadoré
"o
Thres rows § & Yony.

40 oo betwsen Nilie 500 80 cu between rows.

3 plants per DY,

Reacve 41) wesdn except Strigs.
Ten.

PR ( 13-138 sgna™Y),

Ssdore Yocal

a) 8011 treataents
1) Polythene cover {increase temp.)
7} Bare soi) (control)

b} Btrips seed treatments
1) Seed burisd st S o
2) Beed buried ot 10 om
J) Beed burisd ot S o»
4) 3eed buried at 10 o»

Juna 29, 1980
As required.

Rasnfed.

1) Datly sofl tespersture (4 depthe).

2) Osrmination of Striga seets recoversd fros soil.
3) First dete of Stripe sesrgence.

4) ¢ of emerged Birige plants at weshly (nterval,
3} Firat date of Sirige flowering.

§) ¢ of Stripe plants st harvest.

7) 8 of panicles per MY st harvest.

8) Plant twight in om,

8) # of hitls marvested.

10) Totlal grain yield.

11) 1000 grain weight.
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2.1.2.1. Treatments of Striga tespmrature trisl

Plot numbers

Treatments  RY R2

R3 R¢ RS Re

R? RE RS f10

A 0 20y 301 400 30Y 600
8 102 202 302 402 502 602,

00 801 90y 10OV
102 802 902 1002

Fialdplan:

s » [}
M0

102 2 302

[} [} [

LI T I |
Treatments:

A

8:

401 50 #0Y  TOY  #Ot WM
A A L] L} A ]
208
402 802 802 70} #0202
L] ’ [ ] A L} A

L4 s L) ¢4 n LY

Control, Bare soil
Polythene covered soil

1001
L}

1002
[ ]

L1

Page
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2.2. Striga experiments 1SC

2.2.1. (ongterm obsarvation of Striga hermonthica in s millet fisld

Expor taant STRIGOY

O Joct fvon To cbeerve Strips hermonthics in a fie1d whare sillet s planted precinely sach
your (h the shme hi1Y over & pariod of five years. (aperiment started 'n 1989,
in flels 82,

Lot lane Sadore, 87,

Plot sire 2 maxt0a

Spec ing Texte

™himning Three plants per hill,

Nowding Tuice before eseryence of Strige.

Fertiliters NHone .

Date of planting June 19, 1989, partially replantad 29 June, (889,
Crop protection As required.
Irripation fAsinfed,
abesrvat fane 1) Date of smargence ¢f firat Striga
2) Counting Striga planta (n two week intervels after firet asergence ti1) two

weshe after planting. Counting i done with handcounter for sach hil) with a
fram of nie,

3) vead and grain yield for sach hill,
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2.2.2. Effect of cultural practices on Strigs infestation of pear) millet

Lxpor impnt FIRINAN

M jectives To stxty the sffect of wewding and intercropping of pearl ai)isl with (owpes on
the infastation of Birige Awreonthics on farwer ‘s field,

Lecatiene $ongou, J farmer ‘s Fiaid heavily Infantad with SLripe In pravious SeaR0n.
BYRINAN 1 Malam Abdou. OTRINAN 1 Ma Fans, STRIMAN 3 rista Qovyws.

foaipn a2 fecterial saperiment.

Plat size $ rows of § 8 Yength.

Spacing tex1e for mitler, 2 @ u 2 @ for Billet/icompen.
hisning 3 plante psr MY,

Meeding Twe woeding tufore first Btripe emerperce.
Beplications L II

Fortilisers 15 kg et N, 13 hg he' P208, 15 ag et K

(100 kg ha”' 15 5/13/19) at land preparation.

Tr Handweeding of 8)) weeds escept Birige
weeding of a1 weads including Stripe
Intercropping millet (Oaya Yoca))/cowpes (Gays tocal):
Cantrol (no weeding) 3

o0 e »

Date of planting STRINAN 1: Juswe 21; BYAINAN 2 and 3. June 32, 1908,
Irripation Rainted.

Qbservations 1) Etmsrgance of aillet.
1) Date of 79% Tlowaring.
3) Date of first waarpence of Stripe in al) piots.
4) Count number of 8%ripa plants Trom firet emergence ‘n a tuo weshs intarval
t117 two weske after harvest.
5) Finel stend count {rurmery of hille of the two central rows),
€} Yiold of heads and graine of tuc centra) rows.
7) 1000 grain weight.

Page 17



2.2.2.1. Treatments and randomisation of Strigs management trial

Piot numbers
Treatments Rt R2 R R4 RS R6
A 104 201 301 403 502 02
8 102 203 303 0 501 604
[ 101 204 n 402 504 603
0 103 202 304 . A4 503 601
Fieldplan:
[H] "
Ta &
804 0 004 803
3 [ ’ 4
Be
01 802 01 w02
] 1} b ]
(1] [ 1}
304 03 404 403
[ . o .
s
0 W02 401 402
A ¢ 1 c
t "
104 108 204 203
't o [ ’
101 102 20 102
[ ] A o
[T
Treatments:
A:  Handpulling all weeds except Strigs
B: Weeding a)l weeds including Strigs with xdabba»
C:  Intercropping with cowpea (Gaya Jocal)
D:  Control (no weeding)
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2.2.3. Effect of handpulling of Strige on yisld of pear) millet

Laparipant ST

Qo jectives Ta study the aftect of handpulling of Stripe hersonthice on ylald of pearl
si1et in & langtars sxpat tasnt

Locat iene Songou. fie)s of Tarmer Mallam Balla, Badare 01
Owaign NBD .

Plot oire 10 romn of 10 » Yonpth,

Boacing Tentn

Thimning 3 plants per Wi,

Meoding Tuo weadings before firet emergence of tripe.

Replications Five 3t Sengou, 20 at Sadord.

Fort{Itzere 15 g nat W, 18 kg matt P205, 19 ag Mt
(100 ag na”? 15 1/18/18) ot Yand preparstion.

Treatasnts Handpulling of $t71gh only, no other weading A
Cortrol, no handpuliing of Jtripe and no weeding <€

Dote of planting Bengou Jurs 22, 1M, Sadord June 30, 1989,

Crop protection As required.

Irrigation Norwe,

Observat ions 1) twergence of millet.
2) Dats of 5% flowering.
¥) Oute of Piret smsrgence of Sfrips ¢n all plots,
4) Count rembar of Btrips plants fros first sadrgence 1n & tuo wetks intarvse)
1Y) two wosks after harvest.
$) Fima) stand count.
8) Yield of heads and praine.
T3 1000 grain woight,
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2.2.3.1. Trestaents and randomtsation of Striga handpulling tria) at Bengou

R ]
) 4
Mo, Y ' ?
c [
fep. 2 ] q
S
[ A
[} ]
Mp. 3
[} [
M. ¢ Y ]
ie
c A
Neg. 3 » 10
(Y]
ta ALN
Treatments:

A:  Handpulling Strigs st two weekly intervals
¢: Control (no weeding)

Page

0



T = Témown
som

2.2.3.2. Treatsents and randosisation of Strigs handpulling trisl st Sadord
A = Arrachage de St

L om
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2.2.4, Evaluatton of wild millet species in pots for S5tripa resction

Lxpor iaont

0B fectives

Location

Pot size

™imning

Aeplications

Fortilizers

Entries

Oute of planting

trep protection

Irripation

Obesrvations

wingsTRl

To atudy the reaction of somg colisctiona of wild eillet species (Fennisetum
violaceum) \n pota, artificiatly (nfeates by Betrigs hermonthica Lo fing Strips
resistance. '

Sadors,

¥ % 9 batenced lattice desipn,

101, /5 farmyard manure ¢ 3/ sang. 1°¢
oach pot.

One plant par pot.

3 5 CAX per pot four weeks after planting,

8,

May 16, 1989,

AS reguired.

Ropular apinkier trrigation.

1} Cate of snerponce of aillet.

2) Date of Tirst emergence of #trips.

3) Courding of BSiriga plants in ore week Intarvals after emergerca ti)) two
wooks after harvest.

4) Date of firat hesding.
$) Wumber of heads per pot.
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2.2.4.1, Entries for evalustion of wild millet species in potas for Strige
react fon
Irmry Dats of
ne. Cotlectton Coumiry Locat ton cellsction " LH s [ 1] " "
tC-08-01 ALoraIr TABASSLY 18709788 W 20T MR V2 30 e
? C-08-02 aorrie In MUt serpY/8a LLTINE T IN 1¢ N YT SR ¥ T 111
3 C-00-03 MotrE A 13,0188 (LRI 1 T TV RS RN T 1Y
€ C-08-04 MGERTE AIN SALMN 18/701/88 (1IN TV 3 T IS T BT S S
y C-08-0% [T LTTH] 18701780 [T 3 VI TEORY. R ¥ Sy Y7
s C-00-00 Mmorne YIMINOUN 11701708 170 6 MY a8d ME 00
7 C-88-07 'Y 3] TAGMIAT 1708788 (LTI I TR} L NT S R VT R 71
. C-0-00 TunIsIe CLRAOURL A (CAP BOM) o1/00/88 LRITNNN S SN 7T IS F I 3 T I Y1
" C-08-00 TUNISIE L P 10/08/08 (LTI 3 F B TV NS { R 17 R 1Y
10 C-40-10 TUMIRIE JUSINTANS 12/00/88 LEU Tt N T T Y. S YR 11
1" C-88-11 1C 3 FERIANA 13708700 LPU I ST ¥ L Y VT R VT B $71
12 C-00-12 TUMISIL MOULARES 13/08/88 140 200 MY AR M MO
13 £-88-13 TadsIe TorEUR 14/00/88 LUTRN 17U T TS RS TR 111
14 C-80-14 aLGERIE NASSY KMALIPA 14/00/08 131 2 M 474 AT W
15 C-08-13 Aozeze DJANET 14/00/00 (L I L T T PN P A T}
18 C-88-1% ALOERIE oties 18/58/88 LT S 73 B 1) S L LR 1Y R V¥
17 C-88-19 ALOERIE HINHAPOK 14701708 He 180 0 420 Bh sad
1 C-89-18 TCHAD %' aoURA 20710708 (TR TY T 3 - IR TY SR 7% S 1Y)
19 C-08-12 ToNAD ASAADA (TENBET) 20710708 178287 a1 1Y M08 a1
20 C-00-20 TCNAD BNBORT (AR DOUT 002) 19/10/88 170 204 B4 435 Bap e
21 C-08-11 TCHAD ABECHE /10/08 16 243 2161 468 Mh 8
HEBTEH TOHAD asrone 21710788 WY 228 308 425 8 W
13 c-80-23 TonaD MILETOMA 21/10/88 1M 20 N2 17T T M
TCNAD CAMNA {BILTING) 03/11/88 LRI TN 22 BN YT TS T VS I 3 1)
TCHAD pEI(TY 06/11/08 11T 38 4 N
TCHAD WADT WACHI (SIR BERDOBA)  07/11/88 WO M4 30 &0 BT SN0
7 ¢-08-27 TOUAD WADI WACHI (BIR BERDOSA)  ©07/11/88 177226 MY 404 M 47T
28 C-80-28 TonaD WDl ARSO (INI84) O1/11/00 (LTI AT B TSI VT B T LI 1)
! c-u- TCuaD BIR DIMIBEI (I818A) o8/ 11 /88 1IN0 301 432 s M
30 C-88-00 TCHAD GUEREDA oN/11/88 150 20 33 401 830 e%8
31 C-88-31 ToMAD CAMO (007 GEIDA) 22/191/08 WI 22 A 8 W)
32 C-08-37 TOHAD AS03 13/11/08 1221 AN 4 8N e
33 C-00-1 TCOHAD [ T 4711108 WY 287 I AT RS e
34 C-88-34 (-7 BOKORO 28/11/88 180 208 38T 422 801 880
38 C-08-38 TOMAD QUEREDAYA 2111708 182 I 22 410 M 2
30 C-00-38 NIOERZA YAPTARA (D1I4) 01/12/88 LLT T 2 T S Tt T T R TV 1T
37 8-00-477  NIGEAIA MILFOTIS (CAJSOMNA)Y 02/14/88 [EZIN IO ¥ CRNT T S TE R 711
30 5-88-170  NIOERIA MACHILLA (MOMGOMJ) 02/11/88 120 233 31T 488 sO8 820
3 $-38-170  NIGERIA KOMOONU 01/12/88 122217, M4 06 $82 022
40 5-88-100  WIGERIA KAPTARA (DTNWA) 12T M e s a2
41 5-88-101  TCHAD KARAL LRU NS ¢ O 7 YT N 7T I Y
42 $-88-182  TCHAO HADJZN EL WAMIS 128 248 M1 424 440 628
43 9-88-183  TCWAD OUEREDAYA 124 28T 311 434 se8 AN
44 B-08-184 TONAD FANTA (TOURBA} 128 299 307 40 822 o
]Mjﬂc/‘”’y Page 23
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tntry Gats of

. Collaction Cowntry Location tollect ton L1} LH LH L] L1 ] ~

% 3-08-103% Tnad TOURSA 121 200 1Y 46 88T DD
46 3-38-108 TCHAD N’ OOURA 100 23 I8 483 BN e0y
47 5-98-187 TCnap ARRADA W e I 41T e 602
48 3-30-188 TCHAD WASARE? YIRSLP R 106 210 e 418 B1 B
a9 C-00- 100 TonAD MASSARMA (WOLT0) 100 J68 300 400 334 wOR
80 C-M-100 TONAD BILTINE 101 2e9 308 440 M1 60V
3t 5-08-101 TCHAD wADL 917EA 107 2% Y 42 S0¢ D7
87 S-M-102 TOMAD WADD LOSODE (A LEIOUNA} 1006 356 31 A% 0 600
43 5-88-192 TCnAD WADI BATHA 108 201 313 4Y8 B30 48
34 9-38-104 TEMAD 01 108 20 T 18 408
85 5-08-188 TOnap ADUKOU ANGARBKA ([BAMR A20UM) 113 180 310 4Y0 %0 17
i $-M-N TCNAD SIR BIRDOBA 1M1 220 M8 480 810 8¢
57 8-08-197 TONAD wADY ANRD 113 384 306 48} 308 0V
54 5-82-108 TONAD AIP DIMIBBI (IRIBA) 1He 206 MY 47 Y M
89 5-88- 009 SOUOAN wADY AWM (KADJEU) MO 344 320 42y 0 010
60 §-88-200 SOUOAH WADI ¥UWOOC 1M 203 MY 4 83
€1 3-08-201 SOUDAN 28t IR T 118 210 350 408 $e 018
#2 8-08-202 SOUDAN WADD AZUN (MELA SLIDA) ur 2 My 1 in
03 $-08-20)  SOUDAM NADT MAYA (BINE2A) e 207 3130 s I e
14 3-88-104 BOUDAN WAD]I OENDYI (KALOKITTING) 119 Y s 17
65 5-38-205  SOUDAN WADD AMER (JROUPH) 147 280 128 4% 3 Y
[1] SOUDAM WADT SUBARRA (MELLMM) e 267 315 450 MY 488
[ Y B0UDAN WADY TAORA (MELIAM) e 243 M 444 0T WM
(1] SOUDAH NELLAM 148 200 380 4 MY Aas
8 Sorgrum 1cHIsAT 192 208 33 407 v e8p
10 Sorghum ICAIMAT ™ 8 1 418 M
kAN IR cazsay 199 234 38 At 3D DD
T2 Ex Bornw  1CMINAT W DT 0N Y 1Y e
73 Badord 1. ICATSAT 130 208 M2 4t Béd 80
74 CIVY TCRIBAT 129 M8 338 402 83 A8
75 84 104 cRIsar 1228 1 43 S8 8
78 B 104 1CRISAY 136 202 I 0 M4 R
1 w3 1ChIAY 28O0 MM A 824
MRS ICRIBAY 1M 242 303 413 A WM
19 1042 ICAIsAT 1) 230 337 418 1) M
40 108 §410  JCRIPAT 10 213 B4 4%z 800 88
81 e CRI8AY 132 210 6 a8 B4 42
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Annax t: Field plan of 1SC station Sadord &
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Annex 2: Field plan of Strige sick plot § 1 at Sadore
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Annex 3: Flald plan of Strige sickplot § 2 at Sadore
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Annex 4: Susmary 1ist of Strige trials conducted at JSC

tntry Mot
Tl hitle krospn  Screstipt Traateent Bepe for focstinn
I luence of Culturad Practices on Stroge 5! Ims XD ' [ i g
it reence of eaperalire cr Sivvg sl g H 18 ¢ faon
§erugs Handpeliing 1) sl ) i 1] LI 11
Sereening of M1i¢ et for g wasil o g } 1 Sugerd
Iaftyence of Nitropes or Steope U] LY { ' i
1nfluence of Mitrogen on Sirip M L] [ § LI 11
Strigs Wangpeiling Tragl STRpwis gemg ) [0} o faeerd
§trige Obsarvation Trul [ JEA L] o bl
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