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Abstract

Field trials were conducted at Kadawa, Nigeria during 1989-90 and 1990-91 dry sea-
<ons to study the response of two irrigated wheat varietics (Siete Cerros and Florence
Aurore 8193) 1o row-spacing and nitrogen supply in terms of yield, yield components
and N uptake and distribution. Using the split plot design two varieties (Siete Cerros
and Florence Aurore 8193); three row spacings (10, 20 or 30 cm) and four N levels (0,
60, 120 or 180 kgN/ha) were compared. The two varieties did not differ with respect to
their grain and straw yiclds, N uptake and most of the yield components. However, var.
Siete Cerros had more grains per spike (24% more) but smaller grain size (14% smaller)
and slightly shorter spikes than var. Florence Aurore. Row spacing did not influence
arain and straw yields, grain weight, spikelets per spike and spike length but wider rows
enhanced productive tillering and grains per spike, albeit only slightly. N uptake was
highest under 20 cm row-spacing initially but later on the greatest N uptake occurred
under the wider row (30-cm) in 1989-90 season. In 1990-91 season, however, N uptake
was highest under the narrower rows. Increasing N supply level significantly increased
grain and straw yields, productive tillers, spike length, spikelets per spike, grains per
spike, grain weight and N uptake. Although N uptake increased up to the highest N
supply level (180 kgN/ha), significant response was only up to 120 kg N/ha. N distribu-
tion to different plant parts was a function of both growth stage and N supply level. As
the plant’s growth cycle advanced, the level of N distributed to the leaves and stem was
on the decline while that to the spikes increased. Generally, N uptake cither declined or
levelled off after the flowering stage. The most beneficial practice for wheat under the
conditions of this study is to plant the crop at 20 cm row-spacing and give ita 120 kg N/
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ha fertiliser dressing. Yield increase resulting from N supply was mainly associated
with variations in spikelets per spike and grains per spike.

1 Introduction

Wheat production under irrigation is a common practice in the arid and semi-arid parts
of developing countries, where water supply is a limited resource and precious input.
Even though wheat is essentially a crop of the temperate regions of the world, it is
successfully grown al higher altitudes in the tropics and sub-tropics, where it is grown
during the cool dry seasons. Consequently, some varietics have either been developed
or selected for production under tropical environments (OLuGBEMI 1973). The fact that
whea production by smallholders in the northern parts of Nigeria under irrigation, usu-
ally in the fadamas and valley bottoms, has been going on for centuries attests to this
(Yavock et al. 1986). Nevertheless, certain problems with regard to production under
irrigation emanating from farmers’ adoption inappropriate agronomic management prac-
tices, a situation which depresses yields to great extents, still remain.

Awned wheat varieties constitute a large majority of locally grown wheat while the few
awnless varieties that are grown are for their superior grain quality. Local research ef-
forts were therefore aimed at identifying suitable varieties that combine good quality
with resistance to diseases and pests while also posscssing good responsiveness (0 nu-
trient supply (OLuGaEm ef al. 1979). In wheat production wider rows are generally used
but there is now increasing interest in the adoption of narrower rows, ostensibly for
better use of natural resources by the crop and consequently higher yields. Although
Holliday (1963) was unable to establish a positive close relationship between narrow
rows and fertiliser use efficiency in wheat plants, Reinerton et al. (1984) repored greater
N uptake by wheat crop sown in 20 cm rows relative to that in 30 or 40 cm rows apart.
Conventionally tall wheat varieties were thought to depend on a high number of cither
ears or spikelets per ear for grain yicld while semi-dwarf ones, which show a greater
capacity for grain production than the tall, depend on high spikelet fertility (FEnGoLp et
al. 1990).

Tillering’and yicld in wheat were said to increase with N fertilisation (CraNDRA et al.
1992, SinGH AND UTTAN 1992, Avous et al. 1994). A totally contradictory observation
was however made by Zebarth and Sheard (1992) who reported that straw yields were
more responsive to N supply than grain yields were. Apart from yield differences among
varictics, their relative responsiveness to N fertilisation differed as well (Sinau et al
1992, Ayoub e al 1994) and also in their N uptake (HAnEKLAUS AND SCHNUG 1993).
Dwarf varieties having produced higher grain yields than the tall ones at every level of
N supply as a result of their higher number of ear-bearing shoots per unit row length and
higher number of fertile spikelets per ear. The results of most carlicr reported studies
have therefore been largely ictory and somehow i istent, thus i
some validation through further research work.
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While some useful information with respect to how certain wheat varieties respond to
ferent row-spacing and nitrogen supply exists, it is yet to be ascertained how the two
=ost popular well-adapted wheat varietics in Nigeria will respond to these two factors
ander irrigation. The objective of the present investigation was therefore to study the
sesponse of (wo irrigated wheal varietics lo row-spacing and nitrogen supply with re-
spect to yield, yicld components and N uptake.

2 Materials and Methods

2.1 Experimental site and soil

Field trials were conducted under irrigation during the dry scasons of 1989-91 at the
Trrigation Research Station of the Institute for Agricultural Research located at Kadawa

11° 39’N, 08°02’E, 500 m above sea level), Nigeria. Kadawa is located in the Sudan
<avannah agroecological zone. The soils of the experimental site are moderately to
imperfectly drained because of its perched water-table and have been classificd as Eutric
Cambisol (FAO/UNESCO) and Typic Utropept (O1anuca ef al. 1979). Composite soil
<emples taken from the top soil (0-15 cm depth) of the experimental site in cach scason
subjected to physio-chemical analyses using common procedures (Black, 1965)
d the results were as follows: total N, 0.6 and 0.8 g/kg; organic carbon, 7.0 and 5.2 &/

available P, 17.92 and 26.88 mg/kg; exchangeable K, 29.0 and 29.0 mg/kg; Ca, 374
4529 mg/kg, Mg, 85 and 189 mg/kg; Na, 11.0 and 37.0 mg/kg; CEC, 6.0 and 6.8
meq/100g soil; and pH (CaCl,), 5.8 and 6.2 in 1989-90 and 1990-91 respectively. The
<oils were classified as sandy loam on the basis of physical analysis.

22 Experimental details

The experiment was laid out in a split-plot design using four replications with varictics
« row-spacings as main plots and nitrogen levels as sub-plots. The plots which were 5 x
3 m in dimension were seeded with var. Siete Cerros or Florence Aurore 8193 at a
seeding rate of 100 kg secd/ha on 19 December 1989 and 8 December 1990. Siete
Cerros is a awned introduction from Mexico with medium maturity, reasonably high
vield potential and tolerance (o major pests and discases. Florence Aurore is a awnless
Variety released from FAO collection over three decades ago with medium maturity,
200d yield potential and moderate resistance to pests and discases (F.C. ORAKWUE, per-
sonal communication).

Four levels of N, as urea (46% N), namely, 0, 60, 120 or 180 kg N/ha were tested and
split applied, half at sowing and half at four weeks later (crown root initiation stage) by
broadcasting. Sowing was done by drilling sced in rows spaced 10, 20 or 30 cm apart.
Irrigation water was sparingly applied on the 1989-90 trial because of high water table
but the 1990-91 trial received a total of eleven irrigations at weekly intervals. Plots were
kept frec of weeds by hand pulling and hoe weeding. Each trial received a basal ferti-
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liser dressing of 17.5 kg P/ha (as single superphosphate) ad 50 kgK/ha (as muriate of
potash).

2.3 Data collection and statistical analysis

For purpose of determining N uptake and N distribution, plant samples were collected
from half meter row length at 42, 56, 70, 84, and 98 days after sowing (DAS). Sub-
samples were taken from samples and dissected into component parts (leaves, stems
and spikes), weighed fresh with a top -loading Metler balance (model P1200) and oven
dried at 70°C for 48 hours. Dried sub samples were then ground with a Wiley mill to
pass through a 40 mesh sieve. Using duplicate samples, total N was determined by the
micro- Kjeldahl method as described by Bremner (1965). Digestion was done with
conc. sulphuric acid and a mixture of mercuric chloride and selenium dioxide was used
as an indicator. After determining the % (otal N in samples, nitrogen uptake was ex-
pressed on a dry weight basis.

Other data collected include those on grain and straw yields, number of fertile tillers,
spike length, number of spikelets per spike, number of grains per spike and 1000-grain
weight. While both grain and straw yields were estimated from the net plot arca, the
other parameters were determined from a sample of 10 plants per plot, except that fer-
tile tillers were estimated from a 0.5 m row length. Data collected were subjected to
one-way analysis of variance and in cases where treatment effects were found to be
statistically significant, mean values were compared using the test of least significant
difference at the 5% probability level (STEEL AND TorRRIE 1980).

3 Results

3.1 Grain and straw yields

Although vars Siete Cerros and Florence Aurore did not differ with respect to their
straw yields, the former produced a higher grain yield than did the later by 17 percent
(Table 1). The 1989-90 crop yielded about twice as much grain and straw than did the
1990-91 crop. Varying row spacing from 10 to 30 cm did not have significant effect on
cither grain or straw yield in both seasons. Nitrogen fertilisation significantly positively
influenced both yield parameters. Grain and straw yiclds responded significantly up to
120 kg N/haaas further increment in N supply did not produce a commensurate increase
in the two yicld parameters (Table 1).

On the basis of pooled data, application of 60, 120, and 180 kg N/ha produced 113.5,
182.0 and 220.0% increases in grain yicld over the no N control. Corresponding in-
creases in straw yield were 154.0, 257.0 and 259.4%. Straw yield was more response to
N supply than grain yield was.
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Table 1: Grain and straw yields of irrigated wheat as influenced by variety, row-

spacing and nitrogen level at Kadawa, Nigeria, 1989-91 dry seasons.
Treatment Grain yields (k/ha) Straw yi ha)
1089-90 | 1990-91 | Mean | 1989-90 Mean
Variety
Siete Cerros 2569|1202 | 1885 | 4049 | 2030 | 3040
Florence Aurore 2233 989 [1611 | 4500 | 1932 | 3261
SEx 1335 55.6 72.3 2434 162.7 146.4
LSD (0.05) NS 1671 | 2172 | NS NS NS
Row-spacing (cm)
10 2199|1016 | 1608 | 4238 [ 1894 | 3111
20 2442|1199 | 1821 | 4058|2042 | 3050
30 2561|1071 | 1816 | 4663 | 1915 | 3289
1635 | 681 |885 [2981 |1992 |179.3
NS NS NS NS NS NS
1042 485 763 | 1652 | 703 | 177
60 2335 926 |1630 |4443 | 1535 | 2989
120 2864 | 1444 | 2154 | 5671|2737 | 4204
150 3362 | 1527|2445 | 5514|2948 | 4231
SEx 137 | 568 679 |264 |1362 | 1332
LSD (0.05) 3418 | 1570 | 187.6 | 6256 | 3765 | 368.1

NS = not significant

3.2 Yield components

Fertile tillers

Both varieties were similar in their numbers of fertile tillers per sq. meter. Their genetic
abilities to produce fertile tillers were therefore similar (Table 2). Production of fertile
tillers responded significantly (o increasing row spacing by declining as row width was
increased from 20 to 30 cm, when number of fertile tillers per sq. meter decreased by
some 20 per cent. N fertilisation enhanced productive tillering in wheat as each incre-
ment in N supply level produced significantly more tillers up to the highest N supply
level. Number of fertile tillers per sq. m was increased by 33.5, 55.9 and 85.0% by the
application of 60, 120 and 180 kg N/ha respectively relative to the no N control.

Spike length and spikelets per spike:

Var. Florence Aurore had spikes which were slightly longer than these of var. Siete
Cerros but both varicties were identical with respect to number of spikelets per spike
(Table 3). Row-spacing influenced neither spike length nor number of spikelets per
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spike. However, both were increased si by increasing N supply
level up (0 120 kg N/ha. In the case of number of spikelets per spike, the greatest
influence came from the application of 60 kg N/ha.

Number of grains per spike and grain weight

Number of grains per spike was significantly higher (by 24%) in var, Siete Cerros than
in var. Florence Aurore, which in turn had larger grains (by 14%) than the former. Among.
the three row-spacings, the 30 cm row width produced slightly more grains per spike
relative (o the 10 cm row width. Average grain weight (1000-grain wt) was not influ-
enced by row-spacing based on pooled data (Table 4). Both parameters were enhanced
significantly by increase N fertilisation up to 120 kg N/ha as additional N increment
produccd no tangible increase in cither number of grains per spike or 1000- grain weight.

‘Table 2: Effects of variety, row-spacing and nitrogen level on tillering in irrigated
wheat at Kadawa, Nigeria, 1989-91 dry seasons

T 2
Treatitent No. fertile tillers/m’

1989-90 1990-91 Mean
Variety
Siete Cerros 3474 2656 306.5
Florence Aurore 358.1 2709 3145
SE+ 16.82 9.56 9.67
LSD (0.05) NS NS NS
Row-spacing (cm)
10 3429 333.1 3380
20 4013 258.1 3207
30 3142 2135 263.8
SEx ., 20.60 1.7 11.84
LSD (0.05) 6191 35.18 3559
Nitrogen level (kgN/ha)
0 2409 188.6 2148
60 3259 2469 286.4
120 2965 290.6 3435
180 447.8 347.0 3974
SE+ 1523 9.98 8.91
LSD (0.05) 42.10 27.58 2464

NS = not significant
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33 Nuptake

I 1998-90 season, N uptake was not influenced by variety at any of the five growth
ages (Table 5). However, row spacing influenced significantly N uptake which was
stermined at 42, 56, 84 and 98 DAS. At the two former growth stages (i.e. 42 and 56
, N uptake was highest at the 20 cm row width, whereas at the two latter stages, it
was highest at the 30 cm row width, Invariably, N uptake was least al the narrowest row
widthi.e. 10 cm. Nitrogen supply significantly positively influenced N uptake in 1989-
50 season. N uptake increased progressively with each increment in nitrogen supply
from 60 kg N/ha through 180 kg N/ha (Table 5). N uptake was severely depressed by the
nitrogen stress conditions presented by the no N control treatment. Relative to the 60 kg
N'ha treatment, the application of 180 kg N/ha doubled the N uptake.

In the 1990-91 scason, wheat varicty did not influence N uptake (Table 6). Converscly,
however, row-spacing and nitrogen supply significantly influenced N uptake by wheat
plants. N uptake levels determined at 56, 70 and 84 DAS under the 10 and 20 cm row
widths were similar but higher than that under the 30 m row width. At 42 DAS, N uptake
was highest under the 20 cm row width (Table 6). Nitrogen supply progressively in-

Table 3: Spike length and number of spikelets per spike i irrigatcd wheat as influenced by
variely, row-spacing and nitrogen level at Kadawa, Nigeria, 1989-91 seasons

Treatment [ Spikelength (cm) No. spikelets per spike
[ 1989-90 | 1990-91 | Mean 1989-90 | 1990-91 | Mean

Variet;

Sicte Cerros 7.6 74 75 138 | 145 | 141
Florence Aurore 8.2 8.7 8.5 137 | 144 | 140
SEx 009 | 113 | o008 | 02 | 018 | 014
LSD (0.05) 026 | 041 | 024 NS NS NS
Row-spacing (cm)

10 78 8.0 79 13.1 4l | 136
20 7.9 8.0 80 139 14.6 143
30 80 83 8.1 142 145 143

| SEx 0.11 0.17 0.10 0.27 0.22 017
LSD (0.05) NS NS NS 0.81 NS 052

|
["Nitrogen level (kgN/ha)
K

2 55 5.4 8.6 108 83
60 77 7.3 75 138 135 15.7
120 9.1 9.6 93 16.1 163 162
180 9.5 9.9 9.7 16.4 17.1 16.7
SEx 0.11 0.14 0.09 029 0.30 0.20
LSD (0.05) 031 038 0.24 0.79 0.84 0.60

NS = not significant
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creased N uptake with each increment as determined at all four growth stages. N uptake
by wheat plants corresponded closely with the level of nitrogen supply received by
plants.

3.4 Ndistribution

The patterns of N distribution to different plant parts with time a function of nitrogen
supply level in the 1989-90 and 1990-91 scasons are illustrated in figure 1. As the
season advanced, the amounts of N distributed to the leaf and stem diminished while
that to the spike increased, reaching a maximum level at anthesis. The level of N in each
of the three plant parts at any given growth stage is directly a function of nitrogen supply
level. In 1989-90 season, for instance, the level of N in each plant part remained ex-
tremely low under nitrogen stress conditions (Fig. 1). As nitrogen supply level was
increased the relative amount nitrogen in each plant part increased markedly. Under the
highest nitrogen supply level (i.e. 180 kg N/ha), the growth stage at which N level in the
spike levelled off was a little later than those of the lower nitrogen supply levels. In the
1990-91 season, even past the anthesis stage, nitrogen distribution into the spike contin-
ucd to increase without levelling off, at least under either 120 or 180 kg N/ha treatment
(Fig laand Fig1b). Nitrogen partitioning into the spike increascd as the season advanced
whereas N in the leaf began to decline correspondingly past the jointing stage.

ble 4: Grains per spike and grain weight in irrigated wheat as influenced by variety, row-
spacing and nitrogen level at Kadawa, Nigeria, 1989-01 dry seasons.

- No. grains per_spike 1000-grain wt @)
it it

Theatmen 1989-90 | 1990-91 | Mean | 1989-90 | 1990-91 | Mean

Variety

Siete Cerros 393 420 407 324 326 325

Florence Aurore 308 | 348 | 328 | 369 | 33 | 371
09 | 103 | 07 | o040 | o4 | o2s
280 | 311 | 200 | 120 | 121 | o8s
38 | 372 | 35 | s 343
356 | 381 | 368 | 346 350
373 | 400 | 389 | 358 352

SEx 116 | 127 | oss | o049 035

LSD (0.05) 344 | Ns | 256 | Ns NS

Nitrogen level (kgN/ha)

0 157 | 181 | 169 | 317 328

60 326 3123, 319 347 346

120 as7 | 510 | asa | 361 36.1

180 461 | 534 | 498 | 361 356

SEx 120 | 121 | ose | o048 036

LSD (0.05) 33 | 335 | 250 | 132 0.98

NS = not significant
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Table 5: Uptake of nitrogen (kg N/ha) by irrigated wheal at various growth stages as influenced
by applied N, row-spacing and variety at Kadawa, Nigeria, 1989-90 dry season-

Days alier sowing
56

Treatment o = = o
Nitrogen level (kgN/ha)

0 125 196 124 145 120
50 357 436 343 353
120 54.0 656 527 553
180 70.1 849 710 686
SEx 26 29 18 23
LSD (0.05) ] 8.1 5.0 6.5
Row-spacing (cm)

10 336 371 373 393
20 43.0 563 43. 4238
30 317 412 48.1 463
SEx 27 41 22 19
LSD (0.05) 8.0 124 6.5 -7
Variety

Siete Cerros 351 .7 511 412 407
Florence Aurore 371 47.1 522 450 449
SEx 6.6 34 3l 1.8 1.6
LSD (0.05) NS NS NS NS NS

Table 6: Uptake of nitrogen (kg N/ha) by irrigated wheal at various growth stages as influenced
by applied N, row-spacing and variety at Kadawa, Nigeria, 1990-91 dry season.

Treatment Days after sowing
2 56 70 84
Nitrogen level (kgN/ha)
0 69 119 168 217
60 140 320 331 398
120 222 49.9 59.0 s
180 345 809 850 1032
| sEx 11 21 15 24
LSD (0.05) 29 5.9 43 6.6
Row-spacing (cm)
10 188 490 53.1 605
20 237 45.4 53.1 649
30 150 367 392 521
SEx 20 3.0 17 15
LSD (0.05) 60 9.1 56 4.6
Variety
Siete Cerros 202 440 418 578
Florence Aurore 18.1 434 49.1 605
SE+ 16 25 13 13
LSD (0.05) NS NS NS NS

NS = not significant

173



Figure La:Effect of nitrogen rate on nitrogen distribution within wheat plant at various growth
stages at Kadawa, Nigeria, 1989-90 dry season.
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4 Discussion

The yield performance of the wheat crop in both scasons differed markedly due (o the
variation in prevailing mean air temperatures. The average daily air temperatures dur-
ing the 1990-91 season were unseasonally high, making the weather unfavourable for
optimum wheat growth and productivity. During the period February-March 1991, mean
daily maximum temperatures were in excess of 30°C for 49 days. The uncharacteristi-
cally high air temperatures which prevailed during the most sensitive phase of the growth
cycle caused a shortening of the growth duration of the crop (by 14 days) relative to the
more favourable season. Relatively lower grain and straw yields in the 1990-91 season
were the consequence of the weather vagarics. Negative effects of high temperatures on
wheat growth and performance, especially if occurrence s during the reproductive phase,
which also result in premature senescence, have been reported elsewhere (WARDLAW ¢t
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Figure 1h:Effect of nitrogen rate on nitrogen distribution within wheat plant at various
growth stages at Kadawa, Nigeria, 1990-91 dry season.
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al 1980). Some 30 percent reduction in length of total growth cycle in wheat occurred
when it experienced mean daily temperatures ranging from 17.5° 0 32°C during post-
flowering period (MARCELLOS AND SINGLE, 1972).

Both wheat varieties appear to have slightly similar genetic potential for grain and straw
vields, although var. Siete Cerros tended to yicld better than var. Florence Aurore. The
basis for the slight similarity in grain production lies in the fact that var. Siete Cerros has
arcater capacity for more grains per spike but its grains arc smaller, while var. Florence
Aurore has larger grains, thus able to compensate slightly. Since grain number per spike
is a more important yield determinant than grain size (Avous et al. 1994) in wheat
automatically var. Siete Cerros has the greater yield potential between the two varieties.
The direct contribution in carbon assimilates by the awns in var. Siete Cerros cannot be
ignored in the ing of the higher p! ic capacity in awned wheat ears
a has been recognised for quite sometime (OLUGBEM! et al. 1976). Furthermore, var.
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Siete Cerros is semi-dwarf, therefore more efficient in translocating assimilate o its
spikes relative to tall var. Florence Aurore, as reported by Feingold et al. (1990), who
found that higher yicld potential in wheat is associated with efficient partitioning of dry
matter in favour of the reproductive organs.

Row-spacing failed to influence grain yield significantly because responses of yicld

determining () were y in nature. Both intra- and
inter- plant competitions are opuaung when row-spacings arc varicd as the former type
of. ition is f under wider row-spacings as opposed to under narrower

rows. However, grain yiclds under the 20 and 30 cm row spacing were modestly better
than under the 10 cm row widths. Similar results, which are corroborated by the present
one, were reported by Teich er al. (1993). However, our result contradicts the results of
Kumar ef al. (1991) and Singh and Srivastava (1991) who reported increase in wheat
yield with reduction in row widths because of more fertile tillers per unit area caused by
less inter-plant competition while it was also observed that some level of yield increase
resulied from increasing row-spacing. The present result however confirms the finding
that number of fertile tillers per unit arca increascd, as row-spacing became narrower in
spite of the fact that this did not translate into a higher yield. Increased plant lodging,
which is often a conscquence of narrower spacing or increase plant population would
justifiably account for the lack of increase in grain yield even though number of fertile
tillers per unit area increased. The difficulty in achieving uniformity in secd distribution
over the plot area, which is inherent in the use of hand seed drilling at narrower row
widths, is probably implicated in this scenario.

The relatively cooler weather which prevailed for most of the crop growth period in
1989-90 season invariably favoured the growth of wheat plants thus also enhancing the
crop’s utilisation of applied nitrogen. The observed higher grain yields with higher N
supply levels was largely a result of variation in number of spikelets per spike, number
of grains per spikclets and fertile tillers per unit area, thereby corroborating earlier
observations reported by Ayoub er al. (1994). The physiological explanation offered by
Ostapenko (1993) on the basis of the findings of his work on winter wheat in Russia was
that the final yield, which was a result of N application, correlated with photosynthetic
potential. Our present result however corroborates the observation by Sharma ef al.
(1970) to the effect that increasing rates of N fertiliser application would increase wheat
grain yield regardless of the variety. Increases in number of ears per unit area and re-
duced tiller mortality appear to generally cxplain why increasing N supply brings about
increased grain yicld in wheat, an assertion which has some bearing on the claim by
Entz and Fowler (1989) that higher number of kernels per unit area accounted for yield
increase. Earlier reported work which was done by Olugbemi (1984) done in the same
location as the present study found that even though an application of 100 kg N/ha to
wheat produced only some 10 per cent increase in yield over 50 kg N/ha, this treatment
did not differ from 150 kg N/ha in its cffect on grain yield. In spile of the fact that Singh
and Uttan (1992), Singh et al. (1992), Chandra er al. (1992) and Ostapenko (1993)
independently conducted their wheat fertiliser experiments under conditions different
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from ours, they similarly found that the optimum response to N supply was obtained
from 120 kg N/ha. There was no significant response to N supply levels higher than this,
possibly as result of increasing lodging of wheat plants (Avous et al. 1994).

With increasing N application, it is expected thal the average decline in agronomic
deficiency will become larger. As carlier concluded by Doyle and Holford (1993) from
results of 53 fertiliser experiments on wheat, the highest fertiliser N increment was
always the least efficient for increasing grain yield. In the face of ever-increasing cost
per unit weight of nitrogen fertiliser, coupled with the higher risk of cnvironmental

pollution under excessive nitrogen fertiliser applications it is advisable that caution be
taken not to over-apply N fertiliser to this crop. Both economic and environmental

considerations are the driving force here.

N uptake by wheat plants in the 1989-90 trial declined rather sharply and prematurely
after 70 DAS, possibly duc to the high water-table, such that N losses occurred in the
leaves and stem and nutrient translocation was impeded. Whereas in the 1990-91 trial,
N uplake by plants was highest at about 84 DAS (anthesis), two weeks later than it did
in the 1989-90 trial. This observation further rei the observation by Palta and
Fillery (1993) on the basis of 15 N-urca i i that most N 1
tion in wheat occurred at anthesis, with no additional accumulation thereafter. Uptake
of N from the soil applicd fertiliser, however, was most between tillering and stem
clongation, two pre-anthesis stages when crop growth is presui med to occur at relatively
fast rates. Applied fertiliser N is also believed to interact with s0il N by increasing the
uptake of the latter source of N by wheat (HAMID AxD AdmAD, 1994) and even at some
development stages, N uptake by the wheat plant could be more than is required to
achieve maximum growth rates (Fiscipick ef al. 1992)

Var. Florence Aurore plants, due to their stature, would require a higher level of N in
order to maintain their vegetative frame and thus have a greater uptake of N than semi-
dwarf var. Siete Cerros plants. This would support the view expressed by Haneklaus
and Schnug (1993) that N uptake was related to the genetic factors of the crop and that
varietal differences are clearly important in uptake of minerals. Even in earlier studies
Day et al. (1985) had also reported similar genetic variations in most of the component
attributes which interplay to determine N uptake. They concluded that N uptake was
more closely related to plant dry weight than to N concentration as such. It is worth
noting that in the 1990-91 trial, N uptake levels under the 10 and 20 cm row widths were
at par at cach of the growth stages, an observation which closely corroborates the result
of Reinerton et al. (1984) that at 20 cm row spacing total N uptake was higher than at 30
or 40 cm row-spacing. N supply level enhanced N uptake significantly through its
positive effects on dry matter production. Results of studies on irrigated wheat in Ni-
geria and elsewhere showed increased N uptake with increasing N supply (Sivc et al.
1979) but positive effect was not significant for N supply levels higher than 80 kg N/ha
in the case of the work done outside Nigeria (SivaH et al. 1979). Their result is contra-
dicted by ours, having observed consistent increase in N uptake up (o the highest N
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supply level. Pattern of dry matter accumulation in different plant parts dictated the
pattern of N distribution to these parts. Preferential distribution of N to the spikes to-
wards the end of the plant’s growth cycle was consistent with the grain yicld increase
which resulted from increasing N supply level.
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Die Auswirkung von iedlichen N Gaben und Rei inden auf
Weizen im Bewisserungslandbau

Zusammenfassung

Die Feldversuche mit den Weizensorten Siete Cerros und Florence Aurore 8193

durchgefiihrt in Kadawa, Nigeria in den Jahren 1989-90 und 1990-91 hatten die

Reihenabstinde 10, 20 und 30 cm und vier Stufen der N-Gabe 0, 60, 120 und 180 kg N/

ha. Untersucht wurden der Korn- und Slrohcnrag, die Bestockung, dic Ahren, das
icht und die N- Aufl

Das beste Versuchsergebnis wurde mit einem Reihenabstand von 20 cm und ciner 120
kgN/ha Gabe erzielt.
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