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ABSTRACT

The effect of tillage depth by different implements in seed-bed preparation under
four nitrogen fertilization rates on yield and yield components of wheat, cultivar Sidi
Mesri 1| (Triticum aestivum L.) was studied in a field experiment at Tripoli, Libya.
Tillage treatment as compared to no-tillage had higher plant density and late heading,
greater root depth, dry root and shoot weight at 4 weeks, plant height, number of spikes
per plant, spikes per m? and number and weight of grains per spike. The subsoiling
(50 cm deep) gave higher values for nearly all the above characters as compared to
rotovation (15 cm deep) and disking (25 cm deep). There was no difference between
15 and 25 cm tillage depths for days to heading, plant height, number of spikes per
plant, spikes per m?, number of grains and weight of grains per spike. Nitrogen fertiliza-
tion had the positive effect over control treatment for observations made after fertili-
zation. The effect of 100 kg N/ha was comparable to 150 kg N/ha. Nitrogen effects
for biological yield were noticed in shallow or deep tillage and not on intermediate
depth. Except in the no-tillage treatment, increase in nitrogen fertilization increased
dry root and shoot weight at 17 weeks, yield of grain and 1000-grains weight. Deep
tillage, at least irregularly, seems to be necessary along with nitrogen even in loose
sandy soils for proper growth of wheat in the coastal areas of Libya.

INTRODUCTION

No-tillage planting in Agricultural Engineering terminology is a procedure whereby
a planting is made directly into an essentially unprepared seed-bed (3). The zero til-
lage or no-tillage procedure is an agronomic practice of seeding a crop directly into a
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chemically killed crop residue or weeds without seed-bed preparation. So the dif-
ference lies only in preventing the competition from weeds and reducing evaporation
and runoff of water from the soil surface. The seed-bed in both cases is not prepared.

The root depth of wheat is increased with increase in depth of tillage from no-tillage
to 70 cm (8,11) and the seedling emergence in corn is on the other hand decreased (20).
There is no effect of increasing the depth of tillage on grain size of wheat and corn
(8,20,22). Increasing the depth of tillage was found to increase the tillering and number
of spikes/m? in barley (15). Seed-bed preparation by disc plough and rotary cultivator
(rotavator) gave higher yields of corn and wheat than no-tillage or spring-tined harrow
(16,19,20). The yield of grain was higher with cereals like wheat and barley when seed-
bed was prepared by ploughing rather than by rotavator (4,19,23). Deep tillage to
25-55 cm or to 70-90 cm gave higher grain yields of wheat and barley than shallow
tillage (5,8,12,14). In some experiments where the range of tillage was small, i.e.,
10—40 cm (14) or the soil was low in nitrogen (21) tillage depth had no effect on the
grain yield of wheat.

Nitrogen fertilization has been shown to increase plant height (1,21), tillering (1,9,18)
and the number of spikes per unit area (1,2,18). The effect of nitrogen on grain weight
per spike, grain number per spike and grain size was positive, negative or zero (6,7,9).
Nitrogen also increased grain and straw yield (1,2,6,7,10,17,18,21) but the absolute value
varies with the location, year and other factors.

The purpose of this experiment was to evaluate the effect of tillage depth (brought
about by different implements) and nitrogen fertilization on growth, yield and yield
components of wheat.

MATERIALS AND METHODS

A field experiment was laid out on the Farm of the Faculty of Agriculture, Tripoli,
S.P.L.A.J. during the season 1976—1977 to study the effect of tillage depths and nitrogen
fertilization on the yield, yield components and other growth parameters of wheat, Cv.
Sidi Mesri 1. Wheat seeds were planted at the rate of 100 kg/ha on November 14, 1976
by a mechanical seed drill (Massey-Ferguson 34-7) in rows 30 cm apart. The field was
fertilized with 300 kg/ha of single superphosphate (16%, P,O, ) before seed-bed prepara-
tion. The experiment was laid out as a strip-plot design using tillage as main plots and
nitrogen as sub-plots (2.5 x 8 m) with four replications. The main plots were four
tillage treatments i.e., no-tillage, 15 cm deep (rotavator with L-blade rotor), 25 cm
deep (3-disk plow) and 50 cm deep (Vicon subsoiler). The sub-plots were fertilized with
0, 50, 100 and 150 kg N/ha applied as ammonium sulphate (21%, N)in split doses (8 and
13 weeks after seeding). Weekly irrigation was done unless there was a rain. Observa-
tions were taken for plant density at 4 weeks, and root length, root weight and shoot
weight at 4 weeks and 17 weeks after planting. Wheat crop was harvested in the third
week of May, 1977 and the data were taken for weed population, yield of grain and
straw, yield components and plant height.

RESULTS AND DISCUSSION

The effect of depth of tillage and nitrogen fertilization was determined for different
plant characters. Those characters showing no interaction between depth of tillage
and nitrogen fertilizer are shown in Tables 1 and 2.
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Tillage increased the plant density, delayed heading, increased root depth, root
weight, shoot weight, plant height, number of spikes per plant, spikes per m?, number
of grains per spike and the grain weight per spike. At shallower depths (15 to 25 cm),
increasing the tillage depth increased root depth (at 4 and 17 weeks), root weight (at
4 and 17 weeks) and shoot weight at 4 weeks. This effect was obliterated at the end of the
experiment when plant height, spikes per plant, spikes per m?, number of grains per
spike and grain weight per spike were not different between 15 cm deep and 25 cm
deep tillage for seed-bed preparation. The subsoiling (50 cm deep) showed a significant
effect in all characters over the no-tillage treatment indicating the usefulness of deep
tillage at least irregularly even in sandy soils (Table 1).

Table I The effect of tillage depth on some plant characteristics of wheat, cultivar Sidi Mesri .

Tillage depth
(cm) 1 2 3 4 5 6 7 8 9 10 11
0 690 1030 71.2 112 183 0.1 020 14 ng 22X 0.89
15 1280 1040 780 150 224 027 035 20 20.0 422 1.76
25 1380 1040 808 165 228 046 049 21 2150 455 1.78
50 151.0 1060 828 183 354 065 062 23 2270 529 223

LSD (0.05) 20.0 20 43 1.4 26 008 013 02 31.0 69 036

1. Seedling/m?, 2. Days to heading, 3. Plant height (cm), 4. Root depth at 4 weeks (cm), 5. Root depth at
17 weeks (cm), 6. Dry root weight at 4 weeks (g), 7. Dry shoot weight at 4 weeks (g), 8. Spike number per
plant, 9. Spikes per m*, 10. Grain number per spike and 11. Grain weight per spike (g).

Table 2 The effect of nitrogen fertilization on some plant characteristics of wheat, cultivar Sidi Mesri 1.

Nitrogen
kg/ha. 1 2 3 4 5 6 7
0 102.3 76.6 236 1.8 148.0 332 1.45
50 103.2 78.0 25.2 1.9 170.0 393 1.57
100 104.4 80.1 26.2 20 202.0 440 1.80
150 106.8 80.1 270 20 200.0 46.1 1.84
LSD (0.05) 1.2 1.8 1.6 0.1 240 7.0 0.30

1. Days to heading, 2. Plant height (cm), 3. Root depth at 17 weeks (cm), 4. Spike number per plant,
5. Spikes per m?, 6. Grain number per spike and 7. Grain weight per spike (g).

The effect of nitrogen fertilization on days to heading, root length (at 17 weeks), plant
height, number of spikes per plant, spikes per m?, number of grains per spike and the
grain weight per spike is presented in Table 2. Nitrogen fertilization had a positive
effect on all these characters. It delayed maturity, increased root length at 17 weeks,
plant height, number of spikes per plant, spikes per m* and number and weight of
grains per spike. The effect of nitrogen was gradual from zero nitrogen to 50 kg N/ha
and onwards. The effect of 50 kg N/ha was not different from zero nitrogen. The 100 kg
N/ha resulted in significantly late heading, more plant height, spikes per plant and
spikes per m? than 50 kg N/ha. The 150 kg N/ha was comparable to 100 kg N/ha.

All the characters that responded to tillage (Table 1) also responded to nitrogen
treatment (Table 2) except plant density, root depth and shoot weight at 4 weeks after
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planting. It may be interpreted that the beneficial effect of tillage was observed on
the same characters which responded to nitrogen except in early seedling growth though
there was no interaction between the tillage and nitrogen treatments for their effect on
these characters. Tillage did improve the emergence rate and the absence of response to
nitrogen for emergence was expected as the food material in grain is responsible for
emergence of the seedling. Nitrogen fertilization was done on 8 and 13 weeks after
seeding so there was no effect of the added nitrogen on root and shoot growth at 4
weeks. A positive effect of nitrogen at 17 weeks shows that root growth is encouraged
by nitrogen fertilization. The main components of yield i.e., spikes per plant and grain
number and weight per spike were both affected by tillage and fertilization indepen-
dently. It indicates the importance of proper seed-bed preparation and fertilization for
potential grain yield even in loose sandy soils.

Significant interactions were found between the depth of tillage and nitrogen fer-
tilization for dry weight of roots and shoots of wheat at 17 weeks as well as for bio-
logical yield (grain + straw), grain yield and grain size. These data and some other
useful information obtained from this experiment (but not statistically analysed) are
presented in Table 3.

Table 3 The effect of tillage depth and nitrogen fertilization on different plant characters in wheat,
cultivar Sidi Mesri 1.

Tillage depth Nitrogen

(cm) kg/ha. 1 2 3 4 5 6 7 8
0 0 1.13 13.24 1.02 1.86 043 1.43 23.20 29.53
50 1.08 13.89 1.08 1.89 0.53 1.36 26.63 30.29
100 1.38 14.09 0.93 2.63 0.73 1.90 27.60 3229
150 1.37 14.15 1.32 3.19 0.92 227 28.83 31.68
15 0 200 1929 0.12 7.69 1.98 571 25.90 3395
50 236 1932 0.12 12.30 4.18 8.12 33.85 36.12
100 241 20.31 0.13 13.24 4.72 8.52 36.28 40.87
150 288 2048 0.14 12.61 4.86 1.75 38.63 41.50
25 0 257 2230 0.09 11,95 345 8.50 28.78 32.78
50 2N 2223 0.10 12.58 4.11 8.47 32,60 3377
100 349 2342 0.10 11.49 4.76 6.73 41.58 42.57
150 334 2381 0.14 12.25 4.89 7.36 39.95 41.05
50 0 265 2342 0.15 13.54 3.93 9.61 28.93 3392

50 351 2407 0.15 13.06 4.61 8.45 35.25 35.22
100 3.67  24.61 0.17 12.03 4.7 1.26 39.80 42.52
150 362 2501 0.19 13.66 5.62 8.04 41.73 42.72

I. Dry root weight at 17 weeks (g), 2. Dry shoot weight at 17 weeks (g), 3. Weight of weeds at harvest
(kg/m?), 4. Biological yield (tons/ha), 5. Grain yield (tons/ha), 6. Straw yield (tons/ha), 7. Harvest index
and 8. 1000 grains weight (g).

The lowest dry weight of roots at 17 weeks was found in no-tillage treatment
under all fertilizer rates, and zero fertilizer rate in all tillage treatments. The oppo-
site was true at deepest tillage and highest fertilizer treatments. Highest root weights
were obtained from 100 kg N/ha in all tillage treatments expect 15 cm deep rotava-
tion.

The dry weight of shoot at 17 weeks was highest in 150 kg N/ha and lowest in
zero fertilizer treatment. The shoot weights increased with the increased depth of
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tillage. The differences, were widening with increase in fertilizer as the tillage depth
increased.

The biological yield (grain + straw) per hectare was the lowest in the no-tillage
treatment amounting to about 14%, of the maximum yield indicating the importance of
proper seed-bed preparation for wheat even in sandy soils. The differences were smaller
with increase in tillage depth from 15 to 50 cm. The effect of nitrogen was noticed
only in 15 cm and 50 cm depths of tillage. This was perhaps due to better utilization
in rotavation and leaching in subsoiling. Nitrogen increased biological yield in 15 cm
deep rotovation, while at 50 cm deep subsoiling, 100 kg/ha was the poorest one. There
was no difference among the other nitrogen treatments and the control.

The grain yield was increased by fertilizer in each tillage treatment except no-tillage
(perhaps the water penetration was not enough to make it available to plants). The
yield was higher in 100 kg N/ha (and equal to 150 kg N/ha) than 50 kg N/ha except in
the 50 cm depth where 150 kg N/ha gave higher yield than 50 and 100 kg N/ha.

The weight of 1000-grains was increased by nitrogen fertilization except in the no-
tillage treatment. The 100 kg N/ha treatment gave higher grain weight than 50kg N/ha
in 15 and 50 cm depths. It gave higher grain weight than even 150 kg N/hain 25 cm
deep disking.

The weight of weeds at harvest was about tenfolds more with no-tillage than after
tillage treatments. It showed an increasing trend with increase in fertilization and
tillage depth. Straw yield and harvest index (grain/biological yield x 100) also increased
by nitrogen and tillage. These are given for information only and have been derived
from the other parts of the table.

It is apparent from the results that no-tillage without weed control even on sandy
soils is a poor seed-bed and also nitrogen is necessary for the increased growth and
yield of wheat. All the important components of yield and the yield apparently improved
with nitrogen and depth of tillage. Deep cultivation (to 50 cm) at least on an irregular
basis, seems to be desirable for wheat growth in the coastal areas of the Libyan
Jamabhiriya.
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