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Studics on growth in Sorghum as aflected by different doses of
nitrogen and phosphate and varying row spacings

by
D. K, GARG' and K. KAYANDE

Synopsis ¢ A field exporiment was conducted during the
Lhariff senson of 1069—'00 nt Rafi Ahmad Kidwai Agriculture
Institute Farm, Schore (M, P.) to study tho effocts of throe
levels of nitrogen (O, 10 & 20 1b. N/acro), two lovels of
phosphate (O & 15 Ib, P.Oyfecre) both singly and in
combination with three epacings (12%, 18" & 24”) in rows on
the growth of jowar crop. The results indicated that higher
doses of nitrogen increased the number of loaves and girth of
the plants and phosphorus had no effoet on the growth of
Jowar. -

Introduction :  Various factors affect the growth of the plant and a
change in the intensity of any one of them will influence the development
of the plant in different ways. TEach factor plays a specific role in the
development of the plant. It may change its rate and habit of growth.
The ultimate yield of the crop is also greatly influenced by these factors.

Besides other growth factors, supply of nutrients plays an important
role. Spacing is intimately connected with the supply of light as well as the
root development and plant growth. Generally, the most appropriate
spacing is one which enables the plants to take the best advantage of the
various growth factors. Too close or too wide spacings are not desirable.

Several workers (Watson 1952, Baver 1956) have not only established
the relationship between the growth and the varions growth factors but
also the ultimate yield of the crop as related to these factors. Jowar is one
of the most widely grown food-grain crops of the country. Therefore keeping
the above facts in view it was considered worthwhile to study the growth
in jowar crop as affected by different doses of nitrogen and phosphate with
varying row spacings. The experiment was conducted in 1959-'60 at
Rafi Ahmed Kidwai Agricultural Tnetitue Farm, Séhore, M. P.

Review of Literatt_tre’:’. Waterman and Ruhnk&“{%gﬂﬁ] observed that in
the absence of nitrogen, plants do not grow normally, While an abundance of
nitrogen produces luxurient vegetative growth. Miller {Tﬁﬂs} stated that
height was significantly increased by increasing the dose of hitrogen at all
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stages of observation. Amount of nitr ogen in the soil affects all phases of
leaf ~growth, leaf number and leaf area (Watson 1947). Kulesev and
Lapecvie (1951) reported that in sorghum and other cereals growth
inerement during the days preceding flowering was considerably greater than
the increment during the subsequent days. With the completion of flowering,
growth ceased. Raheja and Misra (1955) found no influence on the germina-
tion of the wheat seed under fertilization. They also reported that the
maximum increase in the number of leaves occurred upto 56 days. Thereafter
the successive appearance of leaves slowed down and they began to dry up
after about 100 days. This period coincides with that of grain formation
in the crop. Singh found that application of increasing levels of nitrogen
increased the height, number of leaves and girth of the stem in jowar plants,

Reitz and Myers (1944) noted an increase in average height due 6
phosphate application. The increase ranged from a fraction of an inch to
three inches. Watson (1948) reported that phosphorus application increases
the leaf area in cereals, mainly by increasing tillering. -

Kostling (1930) in wheat noted that increased spa'ning. per plant
produced greater stooling and stronger culms, more resistant to lodging
and better development of kernels.

Materials and Methods: The present investigation was carried out to
sbudy the growth in jowar as affected by different doses of N and P with
varying row spacings at Rafi Ahmad Kidwai Agricultural Institute Tarm,
Sehore, M. P. The farm has the typical black cotton. soils of Malwa tract.
Following were the factors :(—

Nitrogen 1. No nitrogen No
2. 10 1b. N/aere N,
3. 20 Ilb. N/acro N,
Phosphorus 1. No phosphorus Po
2. 15 1b. P,0,/acre P,
Row spacings 1. 12" spacing . S,
2. 18" spacing S,
3. 24" spacing 3,

The experiment was Jaid out in split plot design with four replications.
Nitrogen was supplied through ammonium sulphate which was evenly
broadcast before sowing. Phosphorus was supplied through superphosphate
which was drilled along with seed at the time of sowing. Crop was sown on
10th July, 1959 at a seed rate of 5°5 kgm. per acre. Weeding and thinning
were done when the erop was about a month old. A uniform distance of 8"
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between the plants in rows was maintained. Observations on. the’following
arowth characters viz., (a) germination, (b) growth in height of-the plasit,
(¢) nmumber of leaves on the plant and (d) thickness of the stem' of- the
plant were reecorded.

Since it was not possible to study all the individual plants of the
experimental plots at the successive stages of growth, five plants at random
in cach plot from different rows growing in the net .plot area only were
marked and tagged, Plants in the border rows were avoided, These tagged
plants were used for studying the various characters at 'diﬁ'grer_lh inbervals.
The first obscrvation in the growth characters except germination was
gturted after 30 days of sowing while the subsequent ones were taken at
15 days interval.

Results and Discussion : The results of the investigations carried out are
reported and discussed below

(a) Germination : Germination started after three days of sowing
in all the treatments. The seedlings continued to come up upto seven days.
There was no marked difference in the rate of germination in the treatments.
This is in agreement with the findings of Raheja and Misra (1955) -who have
also reported no effect on the germination of wheat weed by fertilization..
This may be attributed to the fact that the seed for germination and early
growth meets its nutrients requirements from its stored food material and
therefore the addition of plant nutrients through fertilizers did not have
any effect on the germination. TFor germination and initial stage of growth,
the seed requires proper‘environmental conditions, i.e. temperature, air and
watber which were equally available to all the treatments.

(b) Growth in height of the plant : The observations show that in
all the treatments upto 45 days after sowing, height increased slowly but
afterwards the rate of growth rapidly increased. After 120 days of age
there was slight increase in the height. Beyond 135 days, there was no
increas> in beight of plants. This period coincides with grain formation
in the crop.

Slow increase in height upto 45 days after sowing may be attribubed
to small size and less number of the leaves, During 45 to 120 days growth
period plants were developing more and producing larger sized leaves for
manufacturing greater amount of food, resulting in cell division and finally
rapid growth in height,

The slow rate of growth after 1_215 days may be due to the reason
that plants advanced towards reproductive ph_nse. The food material which
was being utilized by the plants for their growth till now, was diverted at
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‘this stage fowards fruit formation. ‘Hence, the rate of growth was slow
after 120 days and it stopped completely after 135 days when all the food
material was utilized in grain formation. Similar findings have been
reported by Kulesev and Lapecvic (1951).

The data for the final height of the plants were statistically analysed
and are given in the following tables :—

Tasre No. 1 (A)

Average height of plants (in cms.) under different treatments.

S, Py S, P; S.P, S P, 8.P, 8:P, - Mean

173+30 17940 15853 18553 18553 18425 180-79
17657 182-20 182-45 186-90 184-72 17076 181-69
N; 18505 19020 184-95 197-60 19517 19099 19076
17865 184'17 18235 18901 188:15 184:66

Tasie No. 1 (B)

N, N, N, Mean

S, 176-37 179-38 . 188-48 18141

S, 181-10 18467 191-27 18568

8, 18490 18173 19258 186-40
180-79 ~181+93 19078

TaerLe No. 1 (C)

8, S, 5 Mean
P, 178:65 18235 18895 183:05
P, 184°70 18101 18466 18595
18141 18568 186°40 -

C. D. for different comparisons :
1. For main treatments =13'248
2. TFor sub-treatments - = 667

3. For levels of nitrogen to
a fixed main treatment =16"20

The statistical analysis reveals that the main effects of spacing and
phosphorus are insignificant. The effect of nitrogen is significant. The
table No. 1 (B) reveals that higlest dose of nitrogen (20 1b.) has a marked
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cffect on the height of plants. There is no marked difference hetween the
average of N, and N, but the effect of N, is significantly bebter than that of
either N, or N,. Thig is in conformity with the findings of Ml]l-::r {1938]
and Singh (1954) who have reported the increased growth in halght by
increasing doses of nitrogen.

Though the effect of spacing is insignificant, yet the averages show
that with the increasg in spacing there is increase in the height of plants
also. The difference is marked in case of 8, and S, over 8,. 8, and 3, are
of the same order. This may be attributed to the fact that increase in
spacing decreased competition between plants for the nutrients, moisture,
air and light and this has affected the height of plants.

Phosphorus did not show any significant effect and has increased the
height slightly over control. Reitz and Myers (1944) noted an increase in
height due to phosphate application.

(¢) Number of leaves on the plant : The observations reveal that
in all the treatments the rate of increase in the number of leaves per plant
was slow upbo 60 days after sowing but it incredsed rapidly afterwards upto
120 days after which the rate was again slow. The leaf formation stopped
after 135 days.

The above trend of increase in the number of leaves per plant is
directly related to the inerease in height. 1In the present investigation, the
period of maximum growth of leaves coincides with the maximum growth
period of height and increase in the number of leaves stopped as the height
ceased to increase.

The data on the final average number of leaves per plant were
statistically analysed. The effect of nitrogen is highly significant for this
character. The effects of phosphorus and spacing are insignificant whereas
the interaction NS is significant. The results are summarised in the
following tables :

TasrLe No. 2 (A)

Average number of leaves per plant under different trealments.

5., 8,P, S 8.P, S.PB, S P, Mean

N, 11-00 1120 11-80 1100 12:05 12:25 11:55

N, 1145 11-80 12-32 11-75 1220 1257 1201

N, 1225 12-15 1350 12'55 1317 1367 1288
1156 1171 1254 1176 12:47 1283
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TasLe No. 2 (B)

. Nﬂ Nl Ng Mean
8, 11°10 1162 1200 11-64
8, 1140 12-04 13:02 12'15
S, 1250 12-38 1342 12-66

11-55 12:01 12-88
C. D. for different comparisons :
1. For main treatments =112
2. TFor sub-treatments =0°084
3. Tor levels of nitrogen for a
fixed main treatment =0-243
4. Tor two spacing means =079

It iz evident from the table No. 2 (B) that the maximum number of
leaves per plant was produced by the highest dose of nitrogen i.e., 20 lb.
followed by 10 1b. N. and no nitrogen and the differences are statistically
significant. The results are in conformity with the findings of Waterman
and Ruhnke (1925), Watson (1947) and Singh (1954).

Summary table No. 2 (B) further reveals the significance of interaction
N8 due to the changing behaviour of 24" spacing with 10 and 20 1b. of nitrogen.

(d) Thickness of the stem of the plant : The observations reveal that
in all the treatinents the increase in the thickness was marked upto 120 days
after sowing. After it, there was only a slight increase and after 135 days
there was no increase in the thickness of the plant. The increase in the
thickness of the plant coincides with that of the number of leaves. It may,
thus be concluded that the increasing number of leaves promoted the
increase in girth as a result of metabolic activities. The leaves manufactured
food at increasing rates which increased the girth of the plant. The inecrease
in girth of the plant also stopped like height and leaves after 135 days
when all the food material was diverted towards grain formation,

The data for the final average thickness per plant were statistically
analysed and are given in the following tables :—

TasLe No. 3 (A) _
Average thickness per plant under different treatments (in cm. )

5, P, 8P s, Py S, P, &P, 8P, Mean
N, 091 100 104 098 105 100 100
N, 090 128 103 104 111 19T ]
N, 129 102 100 166 190 213 150

103 1110 102 1-22 1-35 1-46
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TaeLe No. 3 (B)

N, N, N, Mean
5 0-96 1110 1'16 1-07
S, 101 1:04 1'33 112
S, 1:03 1119 2:02 1-41
100 1'11 150

TasLe No. 3 (C)

N, N, N Mean

P, 1:00 1:02 140 1114
P, 1:00 1:20 160 1'26
1:00 111 150

C.D. for different comparisons :

1. Tor main treatments = 0076
2. For sub-treatments = 0014
3. For comparing any two

spacing means = 0053

4. For comparing any two levels

of N for a given spacing = 0548
5. Tor two main treatments for

a given level of N = 0209

-~

The above tables reveal that the effects of spacing and nitrogen are
highly significant for this character. The interaction NS is also significant.
Phosphorus and the other interaction are not significant.

The results indicate that nitrogen has given a high response to this
character. The highest dose of nitrogen ie., 20 Ib. N is statistically
superior to 10 Ib. N which in turn is statistically superior to no nitrogen.
Thus, there is an upward trend in the response with increasing levels of
nitrogen. The girth of the stem increased as the level of nitrogen increased.
The resulfs are in agreement with the findings of Singh (1954) who has also
reported increase in girth with increasing levels of nitrogen.

The increase in the girth of plants due to increasing levels of nitrogen
may be attributed to the formation of bigger cells resulting from the
sbtimulated activities of meristematic tissues by the application of
nitrogen.



Studies on growth in Sorghum 319

Table 3 (B) reveals that there is maximum girth in 8, i.e., 24" spacing
which is-significantly superior to S, or 8,. Difference between S, and S, is
not significant. The findings are supported by the results of Iinstlmg (1930)
who had noted that increased spacing per plant produced stronger culms
n whant,

Wider spacing of 24" produced thicker plants because they got
maximum space for development and produced more number of leaves, and
leaves, the factories of food synthesis, are responsible for increase in girth
due to more synthesis of food material.

Table 3 (B) further reveals that interaction NS is significant. The
inerease in girth in 24'" spacing with 20 1b. of nitrogen is more in proportion
to 10 lb. and no nitrogen. This may be due to more available nutrient to
the plants and less competition amongst them for light, moisture and
free air. .

1., There was no effect of fertilizers and wvarying spacings on
germination and it was uniform in all the freatments.

2. Increasing levels of nitrogen increased the height of plants.
20 1b. N gave the maximum height, Phosphorus and spacing had
no significant effect.

3. Application of nitrogen increased the number of leaves. There
was no significant difference in the number of leaves per plant
due to different levels of phosphorus and varying spacings in rows.

4. Increasing doses of nitrogen increased the girth of the plant.
Similarly the girth increased with the increase in spacings also.
Phosphorus did not affect the girth of the plants.

Acknowledgement: The authors are grateful to Dr. R.S. Bhatt,
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HIGH CRUSHING CAPACITY OF

SUGARCANE
CRUSHERS

Cane growers the country over are increasingly convinced
that Kirloskar Sugarcane Crushers have the maximum
crushing capacity. This is conclusive proof of its efficient
and economical operation, achieved -and maintained
through vears of research and qualily control.

Kirloskar Sugarcane Crushers are available in a wide
variety to suit individual requirements — four power driven
and three animal driven models with a milling capacity of
300 to 6000 1bs. of canes per hour !

o 50 Ir'rn.r:: of Glarlons Service to I.III: Nqn‘arl ) -
KIRLOSKAR BROTHERS LTD. Kirloskarvadi, Dist, Sangli.



