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Table 1. Grain yield (¢ ha-l at 14% moisture) of rice varletles planted on
fringe and betiom of inland valley near Makent, Sierra Leone, 1987.
From Jalloh and Palada (1989)

Botiom Fringe

Variety Yield Variety Yield
iTA 222 4.72 TTA 230 192
ITA 312 4.76 iTA315 1.93
ROK 14 2.64 ROK 11 1.80
ROK 3 3.65 ROK 12 1.60
PILY 237 PILY 1.77

SE 0.66 0.23

Table 2. Yield of grain (i ha! at 14% mofstare) in rice variety trial along
toposeqnence of inlard valley near Makeni, Sietra Leone, 1983-89.
From Palada et al. (1990)

Toposequence
Variety Fringe Middle Botiom Memn
TOX 3114-10-1-3-2 202 189 3.96 2.62
TOX 3118-6-E2-3 1.63 217 534 323
TOX 3118-474-2-2 1.62 297 440 3.060
TOX 3118-18-56-1-2-1 1.15 2.50 442 2.83
TOX 3133-56-1-3-3 1.32 2.58 490 3.27
TOX 3142-1-1-1 144 229 5.i19 297
TOX 3142.7-2-3-4 2.56 290 5.1 352
ITA 230 1.01 2569 499 3.16
ITA 312 218 254 33 2.86
Local check (Pa Alpha) 1.54 2.15 441 270
Mean 173 256 476 .
SE 0.16 021 0.36 G.26

Mean yield of TOX 3118-6-E2-3 (ihe only line common o both siudies} was higher
in 1989-90 than in 1988-89. This was mainly due to the higher yield at the middle
position of the toposequence (3.9 t ha-1 in 1989-90 and 2.2 i ha'l in 1983-89). The iwo
irials were conducted in the same valley but not in the same spot. The 1989-90 irial was
transplanied much later (29 September) than the 1988-89 rial (30 July). Thus, the iwo
trials were conducted under different conditions. Otherwise the fertilizer management was
similar and the depth of flood at transplaniing was nearly identical. It is not clear what
caused ihe increase in 1989-90,

Several of the lines grown in 1989-90 were selections from populations tesied in the
1988-89 trial. In theory, the increases in yield recorded in the 1989-90 trials (Table 3 vs.
Table 2} could be due o genctic improvement, but the increase in the conirol yield
indicates that experimenial conditions were responsible for the difference between years.
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Table 3. Grain yield (t ha'l at 14% molsture) of rice varfeties grown along an
inland valley toposequence mear Makenl, Slerra Leone, 1989-90,

Toposequence
Yarjety Fringe Middle Bottom Mean
TOX 3114-10-1-1-2-1 212 2.60 4.00 291
TOX 3142-7-234-2 194 3.54 5.52 367
TOX 3142-1-1-1-3-1 2.05 294 452 3.17
TOX 3118-56-1-2-2-3 1.77 3.48 532 3.52
TOX 3118474-2-.2-2 1.85 324 549 353
TOX 3118-6-E2-3 1.92 389 539 373
TOX 3133-56-1-3 2.68 2.71 497 346
TOX 3081-56-14-1-3 1.73 3.63 4.61 333
TOX 3091-30-1-1-2-2 1.91 3.99 431 354
TOX 3G93-4.542-1 156 351 569 359
Mem 198 339 5.10
SE  (Toposermence) 0.07
(Variety) 0.21
(Toposequence x ¥ ariety) 6.36
Grain yield (kg/ha)
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Figure 5. Stability of selected varieties along an
toposequence near Makeni, Sierra Leone, 1983-39. Soarce:

Carsky (1991).
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Table 4. Productive tillers (m2) of rice varietfes grown along an inland vailey
toposequence near Makenl, Sierra Leone, 1989-90.

Taoposequence
Variety Fringe Middle Bottom Mem
TOX 3114-10-1-1-2-1 126 156 m 186
TOX 3142-7-2-34-2 124 189 n 195
TOX 3142-1-1-1-3-1 132 161 282 192
TOX 3118-56-1-2-2-3 115 9 247 184
TOX 3118474-2-2-2 143 157 229 177
TOX 3118-6-E2-3 162 176 20 189
TOX 3133-56-1-3 173 143 261 192
TOX 3081-56-14-1-3 147 154 229 177
TOX 3091-30-1-1-2-2 158 141 20 196
TOX 3093-4-54-2-1 119 172 205 165
Memn 140 164 252
SE  (Toposequence) 16
(Variety) 9
{Toposequence x Yariety) 16

Bida trials

1986-87

In the 1986 trial, conducied in Gara valley, fertility and water management were wncluded
as factors in addition to toposequence position. Five rice varictics were grown at three
positions with two fertilizer levels with a high level of water control. Four varieties were
grown at two positions with a moderaie level of water control. The grain yields for all
varieties, toposequence posiiions, and fertilizer levels, are presented in Table 5. There
was no treatment replication, so analysis of variance was not possible. By comparing the
mean yields, it is possible io evaluate, albeii without siatistical backing, the effect of
toposequence, fertility management, and water management.

The most dramatic effect of toposequence occurred within the fringe paddy with water
control level 4 which was divided into two portions for rice harvest because rice growtiy
was observed to be poor on the upper portion (Fig. 2). Within the same paddy, mean
yield varied from 1.8 t0 4.6 t ha'1 without festilizer and from 4.0 to 6.7 t bal with
fertilizer. The soil properiies observed o be most indicative of rice performance are
presented along with the mean yields in the IITA paddies (Table 6). Clay and erganic
carbon conteni increased with yield from valley fringe to boitom, but relatively high
available P also appears to coniribute to relatively high yields in the lower portion of the
fringe paddy.

1t is probable that the leveling operation in paddy improvement required transfer of
topsoil from the upper portion of the paddy to the lower end. This would expiain the
poor yields in the upper portion of ihe fringe paddy, even under well-waiered (level 4)
conditions, and the response to fertilizer which was observed (an increase from 1.8 104.0
t ha'l), It is also possible to see the effect of toposequence position in the adjacent
farmer's fields. There, the yiclds were 2.3 and 3.6 t ha'} in the fringe and bottom
portions, respectively with low fertilizer, and 2.6 and 5.1 t ha'! with a high dose.
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Table 6. Mean rice yield {t ha'l at 14% moisture)} and selected soil (0-18cm

depth) propertles in two sets® of paddies arramged along a valley
toposequence Gara valley, Bida, Nigeria, 1986-87.

Toposequence Grain Clay Organic Bray P
posifion yield @) Carbon (%) (mg kg-1)
Set B (No N-P-K)

Upper fringe 1.8 6 ¢.25 5.7
Lower fringe 4.6 2 037 82
Middle 44 i8 1.46 49
Bottom 4.6 9 1.26 49
Set A (With N-P-K)

Upper fringe 46 9 0.42 18.6
Lower fringe 6.7 5 1.18 23.6
Middie 5.3 v e 1.23 12.6
Botiom 52 24 1.63 63

Note: a  See Figure 1 for location of paddies.

Table 7. Rice ylelds (& hal at 14% meisivie) in newly comstructed paddies,
dependable water supply loecated in difierent positions along a valley
slope in Gadza valley, Bida, Nigeria, 1987-88.Wakatsuki et al. (1989).

Fringe Bottom
Variety 1 B m v ¥ Mean
ITA 230 47 36 5.7 64 7.6 56
ITA 306 49 41 43 6.6 15 54
TA 312 30 55 53 69 69 55
TOX 3109-75-4-1 33 42 54 62 5.6 49
TOX 3114-10-11 26 3.8 28 47 45 3.7
TOX 3118-2-E2-2 50 50 5.5 - 6.6 55
TOX 3118-6-E2-3 33 63 47 7.6 7.1 58
TOX 311847.1-1 390 53 52 58 6.0 51
TOX 3118-78-2-1 39 64 5.6 56 6.5 54
TOX 3133-56-1-3 21 53 34 6.7 62 47
TA 308 27 59 69 483 5.0 3.1
FARO 10 . 21 49 43 43 62 45
Mesn 33 50 49 6.0 63

There were some imporiant differences among ihe varieties tesied. The current
commonly grown variety (FARO 15) served as a check to indicaie the potential of the
environmeni for rice production. Few of the materials performed better than the check.
In the improved paddy system, ITA 306 and TOX 3118-6-E2-3 yielded 0.5 to 1.5 t ha'l
more than the check. In ihe farmers’ system, TOX 3118-6-E2-3 again showed promise by
vielding much more than all other varieties in the valley botiom. Another promising
new variety was TOX 3118-87-4-2, which gave a uniformly higher vield than the check.
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Table 9. Effect of degree of water control* and vatlety on rice grain yield (¢ ha-l
at 14% moisture) on the Gadza valley fringe and bottom, Bida,
Nigerla, 1988-89. From raw data of Palada ei al. (1950)

Level4 Level 2-3

Variety Fringe Eotiom Fringe Bottom
ITA 306 4.66 430 234 3.30
ITA 312 3.01 441 338 325
TOX 3118-6-E2-3 392 4.18 27 524
TOX 3118-87-4-2 332 438 3.86 340
TOX 3083-3-1-1 1.84 3.50 1.34 2.68
TOX 3052-46-E2-1 3.93 3.68 288 436
TOX 3133-39-1-3 3.24 332 2.40 3.94
FARO 15 3.00 35 249 3.04
Mem 3.36 391 2.67 3.65
SE(Valley position) 0.15 0.05
(Variety) 639 0.26
(Position x Variety) 0.56 037

Note: a. Waier conirol level 4 is dependable water delivery io large, levelled, puddled paddies
with large bunds. Wiier conirol level 3 is imegular water delivery to small paddies
with small bunds.

Table 10. Mean rice yield (1988-89 crop) and selected sofl fertility Indicators
(0-15, sampled in 1989) presented by ioposequence and replication for
the paddies with water control level 4 in Gadza inland valley, near
Bida, Nigeria.

Replication
Toposequence
position I 0
Yield (tha'l)
Fringe 293 3.82
Bottom 3.66 4,16
Clay (%)
Fringe 6 10
Rottom : 0 12
Organic carbon (%)
Fringe ' 045 674
Botiom 057 0.77
Effective CEC {cmol kg'D)
Fringe 16 21
Botiom i3 20
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Table 12. Grain yield and selected soil properties (0-15 cm) in improved
paddies along the Gadza inland valley slope from valley fringe
(position I) to botiom (position IV), Bida, Nigeria, 1989-90.

Grin Organic Clay Total CEC G Mg
Position yield (%) 1) N( ———(emol kgl ———
I 2.88 0.59 8 0.043 1.85 0.73 0.08
il 2.02 0.60 8 0.032 1.95 0.73 0.06
mm 3.85 0.55 9 0.034 1.70 0.66 0.06
v 446 0.79 B 0.061 2.10 0.89 0.07

The effect of toposeanence on grain yield, while significant, did not follow a trend
along the slope. Position I1, in particular, gave a lower inean yigld than expected, based
OR toposeqguence position alone. Soil properties in the top 15cm were determined to aid
explanation of yield diferences. It is easy io see thai beiter soil fertility was at least partly
responsible for the high yield at position IV (Table 12). All soil properiies were
favorabie in these paddies, compared with positions I through I1I. However, the soil
properties in positions I through I were alimost identical. Only total N content and
exchangeable K were slighily higher in position I than in positions II and Til.

Anocther reason for lower vield in position I may be related to waier availability.
Although rainfall was normal in the 1989 cropping season, the rice paddies depended on a
diversion dam and canal for water delivery. The dam broke and was only partiaily rebuiit
by the farmers, resuliing in low flow in the canal. Several farmers abandoned their ficids
in Gadza valley in 1989-90 because of dronght siress. In the experimental area, the
position 11 paddies depended on the position 1 paddies for water delivery (shown in RCMP
Anmnual Report, 1987, p.188). The valley botiomn paddies, position Il and 1V, had
independent water supplies. Thus, althongh water availability (surface or ground water
depth or soil moisture) was not measured in the paddies, it inay have been an importani
factor.

In the farmers’ fields, the effect of toposeguence was not significant (Table 13). The
mean yield in the valley botiom fields (3.6 t ha'!) was only stightly higher ihan on the
fringe (3.0 t ha'l). Low yield in the lower fringe position, corresponding o position I in
the improved paddies, was observed. As in the improved paddics, low yicid in this
toposequence position may bave been diie io iregular water supply.

Variety had a significani effect on yield in the farmers' fields. TOX 3118-6-E2-3 was
again outstanding, especially on the valley fringe. The varieties had roughly the same
rank at both toposcquence positions.

Rice yield in the farmers’ ficlds compared favorably with those in the improved
paddies (Table 14). 1t must be noted, however, thai yields on farmers’ fields were
calculaied on the assumption that the entire ficld would be planied to rice, when in fact,
10 to 20% of each field was not planied, due io the presence of bunds. In the improved
system, only 1 or 2% of the field is occupied by bunds. Therefore, a true comparison of
the itwo sysiems must be adjusied for the fraciion of ¢leared land which was actually
planted,
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Y. Summary

To realize ihe potential of the Wesi African inland valleys (1Vs) for rice production, there
is a need io screen varieties in differing agroecological zones and wnder the variable
conditions found along IV slopes. Seven such trials, conducted in Sierra Leone and
Nigeria from 1986-87 to 1989-9(), are analyzed here.

Waier control was a major determinant of the effect of ioposequence. Water control
reduced differences in rice yield from valley fringe 1o botiom, making toposequence by
variety inieraction (TxV) less likely. TzV was only evident in minitnum or moderate
water conirol systems, where the ioposcquence efiect was also strong.

Ome variety, TOX 3118-6-E2-3, stood oui in the five trials in which it was grown in
a wide range of climaies, water conirol systems, and toposequence positions. Another
variety, TOX 3142-7-2-3-4, grown only in the Sierra Leone irials, was equally good.

Soil analyses proved valuable in helping o explain differences in rice yieid along ithe
toposequence. Surface and ground water table depth are critical data, which shouid be
collected in screening studies of this kind.
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ERRATA

Table 1.  Grain yield (t ha™ at 14% moisture) of rice varieties planted on fringe and bottom of
inland valley near Makeni, Sierra Leone, 1987, From Jalloh and Palada (1989).

Bottom Fringe

Variety Yield Variety Yield
TA 222 4.72 ITA 230 192
mA 312 476 ITA 315 193
RCK 14 2.64 ROK 11 1.80
ROK 5 3.65 ROK 12 160
PILY 237 PILY 1.77

SE 0.66 6.23

Table 2.  Yield of grain (t ha) at 14% moisture) in rice variety trial along topesequence of
inland valley near Makeni, Sierra Leone, 1988-89. From Palada et al. (1990).

Toposegquence

Variety Fringe Middle - Botiomn Mean
TOX 3114-10-1-3-2 2.02 1.89 3.96 262
TOX 3118-6-E2-3 1.63 217 534 3.23
TOX 311847-4-2-2 1.62 297 440 3.00
TOX 3118-18-56-1-2-1 1.15 2.90 442 283
TOX 3113-56-1-3-3 132 258 490 3.27
TOX 3142-1-1-1 1.44 229 519 297
TOX 3142-7-234 256 290 511 252
ITA 230 1M 2.69 499 3.16
ITA 312 2.18 2.54 384 2.86
Local check (Pa Alpha) 1.54 2.15 441 2.70

Mean 1.73 2.56 4.76

SE 0.16 0.21 0.36 0.26

Table 14. Mean yields(tha™ at 14% moisture) of rice in upper and lower portions of fringe and
bottom toposequence positions under two water control systems at Gadza 1V, Bida,

Nigeria, 1989-90.
Water Control Level®

Position 23 4
Fringe

Upper 324 2.38

Lower 2.77 2.02
Botiom

Upper 3.76 385

Lower 345 446

Note:* Water conirol level 2-3 on farmers’ paddies adjacent o improved paddies with level 4,






