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The grain yield of grasses and cereals is determined by the number of fertile
tillers per unit area, the number of flsrets per spike and the average seed wt (sch-
leuber and Tucker, 1967, and Single, 1964 ). The highest yielding varieties
produce more tillers, a large percentage of which survives ( Black, 1970; Kriskna-
murthy, 1963 ).

Nitrogen, phosphorus and potassium increase the leaf area, and the number of
leaves per plant. As the number of leaves per tiller is not affected by nutrients,
the production of a large number of tillers is important ( Langer,
1966 ). The effect of nitrogen has been found to be much higher in leaf area pro-
duction than that of phoshorus and potassium ( Langer, 1966; Ryle, 1964 }. Nitro-
gen seems to increase the number of florets or snikelets per spike ( Single, 1964).
The number of seeds per spike may or may not increase ( Moore, 1262; Stickler
and Pauli, 1964 ) and the seed wt. per spike may decrease or remain the same due
to nitrogen fertilization ( Black, 1970; Moore, 1962; Schleuber and Tucker, 1964).
The number of seeds per spike may or may not increase ( Moore, 1962; Stickler
and Pauli, 1964 ) and the seed wt. per spike may decrease or remain the same due
to nitrogen fertilization ( Black, 1970; Moore, 1962. Schleuber and Tucker, 1964 ).

This paper deals with an investigation of the tillering of individual plants, the
number of spikelets per spike, the number and weight of grain per spike as well as
the grain from the experimental material. The most important objective of this expe-
riment was to relate the different components of yield of wheat with one another
and to the plot yield. This was studied on three different genetic materials, ie. the
varieties.

MATERIALS AND METHODS

A field experiment was laid out at the Bunkhela farm of the Faculty of Agri-
culture, University of Libya at Tripoli, Libya. Three recommended varietizs of wheat,
Triticum vulgare var. Sedi Mesri 1, Triticum vulgare var. Florence aurora and Tri-
ticum durum var. Chilli were planted on October 22, 1969.

Five rates of nitrogen fertilization i.e. O, 62.5, 125.0, 187.5 and 250.0 kg. nit-
rogen per hectare were applied as ammonium sulphate before seeding. These trea-
tments were arranged in a split plot design with varieties as main plots and nitro-
gen fertilization as sub-plots. Therz were four renlications. The sub-nlots were 4M.
2M in size. All treatments rzceived 500 kg. per hectare of superphospate ( single )
and 200 kg. per hectare of potassium sulphate before seeding. The data on total
number of tillers and number of fertile tillers produced ver vplant were obtained
from a second outside row in the plot, the plants in this row were thinned to 20 cm.
apart. The rest of the plot was undisturbed. The data on the number of spikelets
per spike. the numbar of grains per spike, and wt. of grain per spike were taken from
five spikes collected at random from the plot. The data on 1000 grain wt., grain
yvield and straw yield were taken by harvesting the central third of the plot ( 2.67
M2 in area ). The data on the number of spikes per plot were taken by counting
the spikes in one metre length in one row of the nlot. After the analysis of variance,
the averages were compared by the Duncan’s multiple range test.

The data on the number of tillers per plant, the number of fertile tillers per
plant, the number of grains per spike, the number of spikelets per spike, and the
number of spikes per plot were analysed after sauare root transformation. The
rest of the data were analysed without transformation. Simple linear regre-
ssion anayses were done for the effect of the number of grains per spike ( X2 )
on the weightof grain per spike ( X 4 ), the number of spikelets per spike (X5),
on the weight of grain per spike (X4), the total number of tillers per plant (X1)
on the fertile tillers per plant (X2) and of straw yield (X7) on grain yield (Y).
Multinle reeression analyses were done for the number of tillers per plant (XI) and
of fertile tillers per plant (X2) on the number of spikes per plot (X6). 45




ot RESULTS
Tillering of wheat : The data on total number of tillers produced per plant,

the number of fertile tillers produced per plant and the spikes per plot ( 8 M2 )
are presented in table 1.

There was no significant difference among the varieties in the above three cha-
racteristics recorded. There was an increase in the total number of tillers per plant,
fertile tillers per plant and the spikes per plot ( 8 M2 ) because of nitrogen ferti-
lization. 250 kg/ha. nitrogen produced significantly more tillers per plant, more fer-
tile tillers per plant and more spikes per plot than no nitrogen treatment. 157.5
kg/ha nitrogen also had more fertile tillers per plant and spikes per plot than the
no nitrogen treatment.

Spiklet number, grain number and grain weight : The data on the spikelet

number, grain number and grain wt. are given in table 2, The effect of varieties
and nitrogen fertilization were significant for these characters.
a ) Effect of varieties : the three varieties differed in the three characters stu-
died. Chilli had the highest number of spikelets per snike, Sedi Mesri 1 the highest
grain number per spike and Florence aurora the highest wt. of 1000 grains. For
the spikelet number, Sedi Mesri I and Chilli were alike. The grain wt. hewever,
was highest in Florence aurora, intermediate in Chilli and lowest in Sedi Mesri 1.
b) Differences due to nitrogen : 250 kg/ha. and 187.5 kg/ha. nitrogen increased
the srikelet number, grain number and wt. of 1000 grain over no nitrogen tireai-
ment. The other nitrogen rates were also effective in the case of grain nuwmber
aml wi. of 1000 grains.

Grain and straw yield : The data on grain yield per spike, grain yield per plot
and straw yield are shown in table 3.

'he wt. of grain per spike was affected by nitrogen fertilization in Seai Me-
<1i 1 and Chilli only. The moderate rates of nitrogen, 62.5 kg/ha and 125 kg/ha
produced higher wt. of grain than the no nitrogen treatment,

The grain and straw yield were affected by nitrogen fertilization in Sedi
Mesrt 1 and Florence aurora only. In Sedi Mesri 1 the two high nifragen treat-
ments, 250 kg/ha and 187.5 hg/ha, gave high grain yield, medium nitrogen treat-
ments gave intermediate grain yield and no nitrogen treatment zave the lowest

Table 1. The total number of tillers per plant, the number of fertile tillers per
plant and the spikes per plot ( 8 M2 ) in the three varieties of wheat
grain yield under five nitrogen treatments

Nitrogen Variety Number of tillers Spikes / plot
kg/ha Total Fertile ( X 100 )
0 Sedi Mesri 1 2.3 1.7 125
Florence aurora 2.6 14 134
Chilli 2.5 1.6 5.5
Average 2.4a 1.6a 10.5a
62.5 Sedi Mesr: 1 3.1 2.0 16.1
Florence aurora 34 23 131
Chilli 4.7 3.1 11.4
Average 3.7b 2.5b 13.5ab
125.0 Sedi Masti 1 3.7 23 19.6
Florence aurora 4.5 27 12.5
Chilli 4.1 2.8 117
Average 4.1b 2.6b 14.6b
187.5 Sedi Mesri 1 4.9 3.2 20.6
Florence aurora 4.5 3.1 15.5
Chilli 5.8 4.1 1ia.
Average 5.1e 3.5¢ g b
250.0 Sedi Mesri 1 4.8 31 20.3
Florence aurora 5.5 4.3 16.5
Chilli 5.4 4.0 13.7
Average 5.2¢ 3.8¢ 16.9b
Numbers followed by the same letter in averages in each column ure not signi-
ficantly different at P _ .05, others are.
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Table 2.

The number of spikelets | spike, the number of grans per suvike and
the weight of 1000 grains ( gm ) in three varieties of wheat under
five nitrogen treatments.

Nitrogen Variety Spikelets No. of grains weight of
kg/ha per spike per spike 1000 grains

0 Sedi Mesri 1 12.3 40.1 38.1

Flurence aurora 12.8 324 50.9

Chilli 15.83 81.7 43.8
Average 13.5a 34.7a 44.3

%25 Sedi Mesri 1 13.3 48.8 41.0

Flurence aurora 13.8 35.1 52.8

Crilli 16.5 35.6 494
Average 14.5ab 39.8b 47.7b

125.0 Sedi Mesri 1 14.0 59.3 42.0

Floven:» aurora 13.5 30.2 53.1

Chilli 17.3 39.2 49.0
Average 14.9b 42.9b 48.4b

1875  Sedi Mesri 1 15.8 61.9 41.7
Florence aurora 14.8 33.5 52.3

Chili 19.3 35.6 52.1
Averaue 1645¢ 43.7b 48.7b

250.0 Sedi Mesri 1 16.3 53.5 39.5

tlorence aurora 15.8 36.5 54.8

Chilli 19.5 36.5 49.9
Averape 17.2¢ 42.1b 48.6b

Numbers followed by the same letter in averages in each column are not signi-

ficantly different at P

.05, others are.

Table 3. The weight of grain / spik2, grain yisld and straw yield in three varie-
ties of wheat under five nitrogen treatments .

Variety Nitrogen Grain wt/spike Grain yield Straw yield
kg [ ha gm kg/8 M2 kg/8 M2
Sedi Mesri 1 0 1.59a 0.93a 1.98a
62.5 2.18b 1.91b 4.23

125.0 2.62b 1.97b 4.49be

187.5 2.39.b 2.48c 5.45¢ed
250.0 2,10b 2.6%¢ 6.04d
Florence aurora 0 1.83a 1:56a 3.81a
62.5 2.02a 1.44a 3.79a

125.0 1.75a 1.61ab 4.98be

187.5 1.81a 1.76ab 4.85ab
250.0 1.92a 2.14b 6.05¢
Chilli 0 1.55a 0.26a 0.97a
62.5 1.58a 0.40a 1.34a

125.0 2.29b 0.48a 1.95a

187.5 2.15b 0.41a 1.72a
250.0 1.96ab 0.40a 2.20b

Numbers followed by the same letter in averages in each columm are not signi-
ficantly different at P _ .05, others are.
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The siraw yield of Sedi Mesri 1 was higher in 250 kg/ha and 187.5 kg/ha
nitrogen {raetments than 62.5 kg/ha and no niirogen trsatment. In Florence zurora
250 kg/ha nitrogen gave higher grain and siraw yields than 625 kg/ha and no
nitrogen treatment.

There was hignly significant linear correlation of the weight of grain per
spike ( X4 ) on the number of grains per spike ( X 3 ). Sedi Mesri 1 and Flore-
nce aurora dil not show a linear correlation of the wt. of grains per spike (X4)
on the numbzr of spikelets per spike (X5). There was a highly significant corre-
lation of the wi. of grains per spike (X4) on the number of spikelets per snike
(X5). Therz was also a highly significant correlation of X4 on X5 in Chilli variety
( table 4 ). The regression eqguations for X4 on X3 obtained were :

Sedi Mesri 1 X4 -1.517 4 0508 Z3

Fiorence aurora Z4 - -04357 . 0.406 Z3
Chilii Z4 — -1.780 . 0.516 23
where 23 = X3 4 0.5

and for X5 on X4 were -

Sedi Mesri 1 X4 — 0626 . 0.406 Z5
Florence aurora X4 _ 1214 + 0.171 Z5
Chilii X4 - -2506 , 1.041 Zb
where Z5 = |X5 4 06

Multiple regression analysis of the effect of the number of tillers per planc
(X1) and the number of spikes per plant ( X2, fertile tillers) on the number of
spikes per plot(X6) showed a highly significant relationship in Sedi Mesri 1 and
Chilli varieties waile this was not significant in Florence aurora. In Sedi Mesn 1
the partial regression co-efficients were both positive while in chilli the co-effi-
cient for number of tillers per plant (X1) was positive, and that for number of
fertile tillers per plant (X2) was negative ( table 5). The multiple regression equ-
ations obtained were : g

Sedi Mesri 1 Z6 _— 1.280  0.303 Z1 + 1.352 Z2

Florence aurora Z6 _ 1485 , 0.161 Z1 - 0.i07 Z2
Chilii Z6 - -3.527 4 2.706 Z1 - 1.507 Z2

Z1 = X1 4 05, 22 - |X2 . 0526

Highly significant positive linear correlations of fertile tillers ( X 2 ) on the
total tillers produced ( X1 ) were obtained in all the three varieties of wheat
(table 6). There was also a highly significant positive linear correlation of grain
yield (Y) on straw yield (X7) in Sedi Mesri, Chilli varizties and Florence aurora.

Flarence su-sra sh-wed signifiz~1t esrralation ( P — .05 ) (Tzble 6).
The f3llswirg ezuations describe these relationships :

X2 on X1 Sedi Mesri 1 X2 _— 0.6 + 0613 X1
Florene= aurora X2 =-0.27% L+ 0.5 X7

Chilli X2 _-0.676 + 0.848 X1

Y on X7 Sadi Mesri 1 Y = 0526 + 0330 X7
Florence aurcta VvV = 1975 . 0130 X7

Chitli Y . = 0135 + 0.152 X7
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Table 4. The effect of the number of grains per spike ( X3 ) on the wt. of
grain per spike ( X4 ) and of number of spikelets per spiks (X3) on
wt. of grain per spike in thrse varieties of wheat.

Wheat REGRESSION OF REGRESSICN OF
Variety X4 on X3 X4 on X3

r2 b f r2 b f
Sedi Mesri 1 0.75 0.509 53.2¢ 00 0.01 0.416 1.61 NS
Florence aurora 0.46 0.405 154400  0.04 0.171 0.32 N3
Chilli 0.46 0.616 15.36 000 0.54 1.040 20.770C
NS represents not significant OO represents significant at P _ .01

Table 5. The effect of the total number of tillers per plant ( X1 ) and number of
fertile tillers per plant ( X2 ) on the number of spikes per plot ( X6 )
in three varieties of wheat.

Reqrzssion of X6 on X, and X2

Variety b C R2 F
Sedi Mesri 1 0.308 1.252 0.59 6.30 OO
Florence aurora 0.190 -0.107 0.01 0.12 N3
Chilli 2.706 -1.507 0.54 as7 O O
NS represents not significant [0 OO represents significant at P _ .01

Table 6. The effect of total number of tillers produced per plant ( X1 )on the
numbzr of fertile tillers produced per plant ( X2 ) and of straw yield (X7)
on yield of grain (Y) .

Regression of X2 on X1 Regression of Y on X7

Variety r2 b f r2 b £
Sedi Mesri 1 0.75 0.613 54.05 O O 0.73 0.331 4769 O O
Florence aurora (.89 0.746 14182 O O 0.30 0.130 597 O O
Chilli 0.89 0.848 150.16 O O 0.63 0.152 3032 00
[J Represents statistical significance at P _ .05
O O represents statistical significance at P _ .01

DISCUSSION

The three varieties uzed in the experiment were similar in the production of
total number of tillers, the numbe=r of fertile tillers and the snikes per plot (table 1),
The number of fertile tillers produced depended upon the tillering capacity of the
three varieties ( table 6 ). The total number of tillers per vlant and the number of
fertile tillers per plant affected the number of spikes per plot ( table 5). It is,
therefore, evident that in these varieties, the capacity of the nlant to produce tillers
( fertile as well as vegetative ) is ralated to the -nopulation of the spike besring
wheat culms. Nitrogen fertilization increased the tillering and spike bearing culms
but this effect was morz evident in the latter. High nitrogen rates were required
for this purpose.
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The three varieties differed in the spike characteristics. The grain number and
the grain weight appeared to be more imporiant for grain yieid tnan the spikelet
numuoer 1n tne spikes ( tabies 2, 3 ). Higa nitrogen rates were necessary for increa-
sing tne spikelet numbper waile lower races of nitrogen were also etfective in tne
gramn number and grain wt. ( table Z ). Lne neavier spikes were produced by medium
rates of nitrogen and not by high nitrogen rates.

The spikes containing more grains also had high wi. of grain. The weight of
grain per spike was not affected by tae number or spikelets 1n eacn spike except
in one variety which was thz poorest yieider. Tne yield of grain and straw increased.
with nicrogen fertilization but this increase was not signiticant in the low yielding.
Chilli variety.

ABSTRACT

Two vulgare types and one durum type of wheat under five rates of nitrogen
fertilization were compared for different components of grain yield. Tillering and
spike population were found to be related and were affected by nitrogen fertiliza-
tion. Grain number and grain wt. were also related to each other. More spikelets
did not increase grain wt. per spike or per plot ( grain yield ). Medium nitrogen
rates produced heavier spikes than high rates. Sedi Mesri 1 appears to be the-
highest yielding variety under high rates of nitrogen.
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