Effect of Different Fertilizers and Seed Rates on the
Growth, Yield and Quality of Two Varieties of Lentils

ABDELLAH M. NASSIE AND MUHAMMAD S, BAJWA®

The effect of seading rates and fertilizers on the growth, yield and
yield components of laatil wos studied at L:-'allpur by using two varieties,
three sead rates and three fertilizers.

Branching rate and dumber of brinches and pods per plant decreased
by increazing seed rates. The same effect wae recorded on the gaed
yield per plant during the figst seasod.  Variety = seed rate interaction
cxisted regarding per-acre aced ¥ield, the ratlo of straw to seed and™ -
seed ¥iold per plant during the second season.

Mitrogen fertitization rocolerated the growth of the Local variety
during a perlod from the fifth titl the ninth week after sowing. Branch.
ing of (fiza 9 plant continued &t 8 comsiderabls rate up w0 harsest
with potassium fertilization. Phosphorus increased per acre ased yield
during the first season. VYaricty « fartillzer ioteraction existed regards
ing per acre straw yield and oumber of pods per plant during the fret
323500

Yarigtal difference in protein contant of the lentil s2eds was found duripg
two szasons. The carbohydrate, protédin, and ash contents showed no
regponse to either the seeding rales during the first séaeon or to Ferti-
lization during both seagons. The celour and Aavour of the cooked
seecds were distinguished organoleptically in the two varietiza,

INTRODUCTION

A number of workers have studied the effect of plant population on
vield components and seed yield in the leguminouws crops,  Vittum et af. (1958)
working on peas and Sengupta (1962} on lentils showed thet & reduction in
plant population was not compensated by an increase in individual plant
yield, Probst (1943} and Canviness and Smith (1%59) reported that larger seed
yi¢eld variation il soybeans appeared among different varieties than among
different seeding rates. Nelson and Roberts (1962) stated that soybean grain
yields decreased with decreasing plant density. According to Reiss and
Sherwood (1965), plant height and seed yield of soybeans were not influonced
by seed rates. Sfudies in Ontarlo (Anonymous 1962) concluded that with
increase in soybean plant population, the plant height and 100-seed weight
ingreased, but the number of branches, pods, and beans per ped decreased.
Hodgson and Blackman (1956} found that the number of pods per plant and the
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extent of branching fell progressively in Vicia faba as plant density increased,
However, there was na change in seed size or number of seeds per pod and the
differsnces in plant height were small.

On the effect of fertilizer application, studies by FAO (1961} and
Richardson (1965) showed that lentil responded well to phosphorus and potas-
sium Fertilizers. According to the former, nitrogen resulted in excessive vegeta-
tive growth and little seed, whereas the effect of this nutrient, according to the
latter, wae more variable and depended on the local root nodule organism,
Muhammad (1964} obtained inconsistent effect for phosphorus fertilizer on per
acre lentil seed yield, height and number of pods per plant and non-significant
effect on flowering date and pumber of branches per plant, Addition of
potagsium to an acid soil increased seed yield in soybeans according to Nelson
(19603, whereas no response to this nutrjent was reported by Reiss and
Sherwood (1965) and Tewari (1963) in the same crop. Addisen (1957) found
that potassium fertilization reduced the seed yield of Jack bean,

The influence of fertilization ot the chemical composition of food planta
was inconsistent in the studies of a number of workers, Veenbaas (194%)
reported that environmental factors and management had a far greater
¢ffect on chemical composition and copsumption value of the dry pulse
than did varietal differences in which scil and manurial treatments were
the most important factors. Studies in Ilincis (1947-49), and Haque
(1949) reported an increase in protein content of the soybeans with
fortilization. However, studies in the same crop published by Cartter {1940}
showed that the small differences in the chemical composition could not be
attributed to fertilization, Lyons and Earley (1952) recorded inconsistent
results in two seasons regarding the effect of fertilization on the chemical com-
position of soybeans. Harris {1960} attributed the confusion relating to the
effocts of fertilization on nutrient content of food plants to the comphex
interrelationships whick existed between the elements of the soil.

The present investigation reports the effect of different seed rates and

.application of differont fertilizers on the growth, yield and quality of two
‘ipdigencus and introduced varieties of lentil.

MATERIALS AND METHODS

A split-plot field design was used in which the factorial combinations
of two varisties, Local (1) and Giza 9 (v), cum three sced rates & 12 and
16 seers per acre (51, 52 and s, respectively) were the main plots and four
fertilizer levels {control where no fertilizer was applied and 50 pounds of either
N, P,05 or K;0) were the sub-plots. The test was planted in four replications
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at the Studemts' Farm, West Pakistan Agricultural University, Lyallpur, in
1963-64 and 1964.65 zegsons,

I.ocal, an indigenous variety, bas small seed size with Jdifferent colours
and the plants are usually prostrate with green foliage. Giza 9, an
intraduced variety from U.AR., has light-brown bold seeds and the plants
are sub-erect to erect with lighter preen foliage.

The 1/1080-acre sub-plot had 13 rows with a row to row distance of 9
inches. The placement of superphosphate and potassium sulphate fertilizers was
done in full at a depth of 3 inches between seed rows on the same dayof sowing,
Ammonium sulphate was side-dressed in a single dose 30 days after sowing,
For single plant observations, three plants in the first season and ten in the
second were selected at rendom in each sub-plot.  For estimating the number
of seeds per pod and the number of immature seeds pec 100 pods, counts
were made from ten pods picked at random from the total pods of each selected
plant. The seed was considered to be immmature when its size was about half
that of the normal size.

The standard method of anslysis of variance for the simple split-plot
design given by Cochran and Cox (1957) was followed in the statistical analysis
of the data. Means were compared by Duncan’s Multiple Range Method
at 3 per cent level (LeClerg et ol., 1962).

Chemica! Analysis

Determinations were made during 1963-64 seazon on duplicats samples
taken at random from the seed mixture of the four replications for all 24 field
treatment combinations. During 1964-65 season, both random samples were
taken from the seed vield of one replication for the eight variety combinations
with fertilizer levels. The following constityents were determingd as percentage
of fresh weight of the ground whole lenti! seeds,

Carbohydrate content: Direct acid hydrolysis method was used and
the invert sugars were estimated by Lane-Eynon volumetric method {(AOALC,
1960). '

Protein content: Total nitrogen was determined by micro-Kjeldahls’
method. Pereentage crude protein content was calculated by multiplying
percentage nitrogen detecmined by the factor 6.25,

Ash content: It was determined by igniting weighed samples at $25°C.
until carbon free.

With only one replication, the significance of the differences was tested
by using the second order interaction for the three factors in the first season
and the variety fertilizer interaction in the second to provide an estimate of
the error (Cochran apd Cox, 1957).
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Organoleptic Teat

The whole and decorticated sced samples of the two varieties during
1964-65 season wers cooked in two ways (Table ). The four dishes were
presented in randomized order to & panel of 12 judges whao recorded their
judgments apainst arbitrary scale ranging from 0 to 10, The significance of the
difference between average scores was determioed by working out the Critical
Ratio as described by Kram (1935).

RESULTS AND DISCUSSION

Qiza 9 flowered 31 days earlier than the Local and neither sseding
rates nor fertilizer application affected the nomber of days to Howering.

The growth rate of Giza 9 plant wags higher than that of the Local
variety (Fig. 1) and the growth of the latter slackened throughout a four-week
pericd extending from the fifth till the ninth week after sowing. However,
pitrogen fertilization accelcrated the growth of the Local variety at this stage
which was followed by a period of rapid growth beginning nine weeks after
sowiog for this variety and lasting 10 weeks, whereas with Giza 9 the rapid
growth started two weeks earlier and extended for 12 weeks. A pre-harvest
two-week period with more or less low growth rate for both varieties followed
the period of rapid growth. At maturity, there was non-spnificant effect
for seeding rates and fertilizer levels on plant height.

The branching rate of the Local plant was higher than that of Giza9
{Fig. 2). At the highest seeding rate, the lentil plant had the lowest branching
rate for both varisties and all fertibizer teeatments, Moreover, the branching
curve for both varieties showed a sharp fall 2 to 4 weeks before harvest. This
might be attributed to interruption of the newly grown shoots by the abrupt
maturation of plants. At the lowest seeding rate, branching of Giza 9 plant
continued at a considerable rate up to harvest with potassium fertilization,
At maturity, the average total pumber of branches per plant decreased by
increasing seeding rates during both seasons; the decre¢ase at the highest below
the medium seed rate was pon-significant during the first season. Fertilizer
application had non-significant effect on the number of branches at maturity
during both seasons, .

The per acre as well as plant seed yield of the Local variety were
significantly higher than that of Giza 9 during the first season {Table 12 and &),
At the lowest seeding rate, the increase in seed yield per plant over both
varieties compensated for the reduction in plant population and ultimately
the seed yield per acre showed no response to higher seeding rates, During the
second season, the compensating effect of the plant-yield increase on per acre
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production was consistent with Local vaoety at the lowest seeding rate,
However, the reduction in plant population, with Giza 9, did not show
significant increase in individual plant yield and a decrease in per acre seed
preduction was recorded at the lowest level of seeding.  On the othet hand, the
two varieties did net differ in individual plant yield at the medium or the highest
seeding rate. However, only at the former seed rate per acre seed yield showed
non-significant difference beitween the two wvarieties. Fertilizer application
showed nop-significant effect on individual plant yield during both seascns,
whereas the phosphorus fertilizer gave an average increase of 1.05 maund of
lenti) seed per acre over the control during the first season, Neither nitrogen
nor potassiom fertilizers during the same season not the three fertilizers during
the second showed significant response regarding per acre seed yield,

The production of lenti! straw per acre for the Local variety during
the first season exceeded that of Giza 9 and the ratio of straw to seed was
greater for the latter (Table 1 and ). Moreover, the seeding rates had non-
significant effect on straw yield and the ratio of straw to seed. During
the second season, the averape lentil straw yield per acre did not differ signi-
fleantly in two varieties or seeding rates and non-sipnificant difference in
the ratio of straw to seed existed between the two varieties at the medium or the
highest seeding rate, whereas at the lowest seeding rate, Giza 9 had greater
ratio than that of the Local variety. On the other kand, the lowest geeding
rate showed gteater ratio of straw to seed with Giza 9, whereas the same ratio
for the Local variety did not respond to seeding rates. The phosphorus and
nitrogen fertilizers increased pet acre straw yield for the Local variety over
the control during the first season ; the increases were incomsistent during the
second season. The ratio of straw to seed showed non-significant respense to
fertilization dwring both seasons.

The averape weight of 1000 lentil-seeds for Giza % exceeded that of
the Local variety during both seasons {Table le}. Thete was non-significant
effect for seeding rates on the seed weight during the first season, whereas with
the Local and Giza 9 varieties the seed weight increased at the medium
and the lowest seeding rates, respectively, during the second season. Fertilizer
application had aen-significant effect on the seed weight during both seasons,

The average number of seeds per pod for the Local variety was higher
than that of Giza 9 during hoth seasons (Table 1f). Besides, immature
seeds per 100 pods in the latter outnumberéd that of the Local veriety
(Table 1g). There was non-significant effect for ¢ither the seeding or fertilizer
levels on any of the two yield components during both seasons.

The average number of pods in lenti! plant decreased by increasing the
seeding rate (Table 1), Howewer, the decrease at the highest below the
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TaBLE 1. Mean values for seed and straw yields, straw te seed ratios, and
the componenis of seed yield for the main effecrs and the imporfant
Piteractions in Jentils during 1963-64 and 1964-55 seasens.

Seed rates (seers per acre) Fertilizers

Season WVaristies

12 16 Aver. 0 N P K
a—Mean seed yield in maunds per acre
I Local L 22,47 22,00 21,91 2213 21.41 21,09 23.20 22.R2
Giza 9 —~ 5.50 S5.87 4,92 543 5239 514 5.5 569
Aver. .. 12,99 13.94 13.42 13.78 13,35 13.]2 14.40 14.28
II Local .. 16,53 [4.46 16.39 15.79 1432 1533 16.69 16.43
Giza 9 e Boo0 13.49 12.15°11.2%8 "11.06 E1.1R 11.7%0 11.1%
Aver, v 12,37 1398 14.27 13.54 12,89 [3.26 14.20 13.31
b—NMlean atraw yield in maundy per acre
1 Local .o 44,52 45,14 43.79 44 4% 40,98 47,07 47.59 42,1
Giza § .. 26,17 24,67 23,80 24,88 26,11 22,92 25.40 25.10
Aver. .. 3533 34,91 33.80 34,63 33.55 35.00 36.3 33.70
I Local .. 32,25 35,36 3413 3.9 3346 .77 36.32 32.10
Giza 9 L0 20.90 35.35 29.77 S1.68 29.75 312 30,99 33.83
Aver. .. 31.08 35.35 31.95 32.80 31.61 32,95 33.66 32.98
c—1Th¢ wean straw to secd ratios

I Local o2 2013 2058 207 198 225 2.1l 1.92
Giza 9 .. 540 4.9 5405 508 353.28 508 517 478
Aver, .. 3,72 346 3,55 3.58 3.63 3,68 3.4 135
II Local w102 230 2,14 215 2,27 219 218 1.96
{Fiza 9 .., 3,53 2460 2,51 283 278 297 275 3.0
Aver. .. 2.72 249 232 2.5 2.5 2.3 246 2.4%

d—Mean seed yield in prams per plant

I Local o447 314 2,47 3.36 3.B4  3.49 2.84 3.24
Giza® .. 1.26 0.8 O0.88 0.99 1.08 092 0.8 1.]1
Aver. .. 2.8 19 1,67 2.17 246 220 1.85 2.18
II Local .. 3.5 226 1.84 2.56 2.64 241 2.75 2.45
Giza9 .. 2.36 2.30 1.99 2.2 2.00 2.46 2.13 228

Aver. ., 2.99 2,28 1,91 2,39 232 243 2.4 2.36
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e—Mean seed welght o grams per 1000 seeds

. 10,80 10.58 10,67 10,68 10.57 10,86
L 13,18 13,33 13.81 13.44 13.34 12.71

.. 11,99 11,96 12.24 12,06 11.96 11.78

L1200 10,70 11.95 11.55 11.57 11.31
.. 14.61 15.85 1§.57 15.68 15.92 15.82
L1331 13.28 14.26 13,61 13.74 13,67

g

f—The mean nomber of seeds per pod

1.5 1.52 1.50 1.51 1.4 13.33
1.18 1.26 1.18 1.21 1.07 1.23
1.3 1.3 1.4 1.3 1.3 1.3

1.57 1.51 1.57 1.55 1.56 1.50
144 144 1.39 1.42 1.35 1.42
1.50 1.48 1.48 1.49 1.47 1.46

64 11.3 103 935 89 8.0

.49.8 61.5 68.0 359.7 548 68.4
.28.1 3.6 39.2 3.6 319 382

L1306 2001 107 148 141 17.6
L343 17,3 21 269 278 13l.6

..219.8 155.2

240 187 199 209 121.0 246

b—The mean sumber of poda per plant

L1100 470 565 712 4.0 602

. 94,3 72,1 69,5 786 Te0 818

L1106 78.4 2.3 871 BA.3 R4S

10.51
13.85
12.18

11.58
15.55
13.57

g—The mean nomber of immatare seeds per 100 pods

13.3
64.0
33.9

13.6
2.1
21.4

10.79
13,87
12,33

11.54
15.42
13.48

7.2
5.7
29.5

13.9
19.0
16.5

121.4 [65.5 195.8 169.0 149.5 147.5

33.2 107.2

91.3

1648 101.1 88.9% 118.3 122.9 1i4.6 101.3 127.4

L1270 gd46 752 956 .6 01,5 102.2
31.5

94.1
5.3
84.7
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TABLE 2. Mean percentage carbohydrate, crude protein, and ash contents
in the Ientil whose seeds during 1963-64 and 1964-05 seasons.

Seed rates (seers per acre) Fertilizers
Season Varieties
g 12 16 Aver. O N o K
a-—Carhohydrate content
I Local .. 57,15 ST.BE KY.68 5T.57 5B 67 s5Y.94 55,85 56.%2
Giza 9 o ST.BS 56,95 57.83 57.55 56,97 58.09 57,30 57.84
Aver. .. 5T.51 57.42 57,75 S57.56 57,82 58.01 57.08 57.33
II Local 56.42 57,11 55,64 56.62 356.29
Giza 9 56.80 5T.13 57.97 56.29 55.81
Aver, 56.61 57.12 56.81 56.45 56.03
b—Crode protein content
I Local . 23.28 2271 22.44 22,81 22,65 23.62 22,38 22.38
Giza 9 . 27.41 26,23 28.07 27.24 26.71 27.75 21.91 26.57
Aver. L3534 24,47 2525 25.02 24,68 25.69 25.15 24.57
II Local 23,50 23.24 23,89 2405 23.19
Gize 9 25.80 25 6% 25.3 2582 26.52
Aver, 24.74 24.46 24.72 24.93 24 .85
c—Ash content

I Local 243 2.71 256 259 2.48 2.55 271 2.62
(riza 9 2,50 2.68 2.35 2.54 262 2,37 243 2.68
Aver, 254 271 2.46 257 2,85 2.4 2.61 2.65
II Loeal i o 3.04 309 284 329 294
Giza 9 i 3,33 347 3.36 21T 333
Aver. - 3,18 3.28 3.10 3.23 3.13
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TamLz 3. Organoleptic evaluation qf the cooked lentils during

96405 reqron.
Average scoras®
Pressure and Time e '
Local (Giza 9
Whaole Seeds
10=11 1h.f5q. in. for 8 minutes
: Flavour 6.7 6.6
Colpur 6.7 6.6
. Texture 6.7 5.2
H.tmnsPheric pressure for 30 minutes
Flavour we:  Dad 5.8
Colour e B.5 51
Texture w  B.A 6.7
Drecorticated Seeds
10-11 1b./2q. in. for 5 minutes
Flavour w852 5.3
Colour .. 6.4 6.9
Texture w53 50
 Atmospheric pressure for 10 minues
Flavour .. 6.8 6.8
Lolour - 59 5.8
Texture .. 8.0 6.3
*Qut of ten.-

-medium seeding rate was aon-significant during both seasons. With application
of potassium the two varieties showed non-significant difference in pod produc-
tion per plant duriog the first season. However, the Local vatigty yielded higher
number of pods than that of Giza 9 at the other three fertilizer levels during
the first seazon and for all levels of fertilizer during the second scason. On the
other hand, the phosphorus and potassium fertilizers ' decreased pod
production of the Loecal variety during the first season, whereas with
potassivm  fertilizer the number of pods per. plant. of Giza 9 appeared
to increase. During the second season, there was non-significant effect of
fertilizers on pod production per plant,
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Chemical Componition

The carbohydrate, crude protein, and ash contents in ithe lentil whole
seeds (Table 2a, b, ¢) showed non-significant responge to either the seeding
rates during the first season or to the fertilizer levels duting both seasons.
Giza 9 seeds recorded significant increases of 4.4 and 2.3 per cent crude
protgin over that of the Local variety during the first and the second seasons,
respectively.

Organcleptic Evaluation

The colour of the Local whole seeds c¢ooked under atmospheric
pressure was significantly favoured by judges (Table 3). However, the flayour
of Gizg 9 decorticated seeds cooked under pressure of 10-11 pounds per
square inch was significantly superior lo that of the Local variety. Nono-
significant difference existed between the two varieties regarding other attribytes
of both whole and decorticated seeds.
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