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Effect of Fertilization on Yield and Nutrient Concentration
of Black Gram (Phaseo/us mungo L.)
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and K. K. KRISHNAMOORTHY?

ABSTRACT

Blackgram was grown in red soil of Coimbatore under varying levels of N, P and

rhizabium,

The yield of ssed was found 1o increase with_increase in level of N and P
whart&s the dry matter pmductiun was influenced by P levels only.

The crude protein

and total P.content of seed were found to increase with levels of N and P respectivaly,

INTRODUCTION

Black gram is one of the most im-
portant pulse crops of Tamilnadu. It is
mostly rainfed and scarcely manured
resulting in low vyield. The lower
productivity of this crop can be dou-
bled by growing it under proper fertili-
zation ‘and irrigation. The dhals of
blackgram is found to be richer in many
of the proximate and ultimate consti-
tuents. Research work on the above
mentioned aspects is scanty in this
State. Hence the present study was
undertaken to know the influence of
fertilization on the yield and nutrient
concentration of blackgram.

MATERIALS AND METHODS

Blackgram wvariety Pusa | was
grown in @ non-calcareous red soil of
Coimbatore under pot culture condi-
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"

tion.. There were three levels of nitro-
gen 0,30 and 60 kg N/ha and four levels
of phosphorus 0, 30, B0 and %0Kg
Ps0s/ha Ammonium sulphate and label-
led superphosphate with P32 were used
as fertilizers. Rhizobial culture specific
to blackgram was- used to treat the
seeds sown in half number of pots.
Muriate of potash was applied at 30
kg K.Oflha for all the pots. There
were 24 - treatments per replication
and there were two replications. Dry-
matter production at flowering and
post-harvest stages besides seed yield

was recorded.

The bulk soil used for the study
was poor in available nitrogen, phos-
phorus and potash with neutral re-
action. The seed samples were analy-
sed for total nitrogen by Microkjeldahl
method (Humphries, 1956), The total
N value was multiplied by 6.25 to get
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the crude protein content. The total
phosphorus was estimated colorimetri-
cally by the method of Koenig and
Johnson (1942). The yield and analy-
tical data were statistically scrutinised.

RESULTS AND DISCUSSION

The plant shoot weight at flower-
ing and post harvest stages were signi-
ficantly increased by phosphorus appli-
cation only (Table 1), P; and P,

Yiald of plant dry mattar fin' ten mg/

TABLE 1.
pot)
Mean yield
@
-
2 Flowering Post-harvest
a stage shoot shoot
Po 27.17 56.25
Py 39,67 82.83
Py 66.50 136,50
Ps 118.83 228 50
S. E. 7.7 13.0
C. D. 22 53 380
levels were superior to P; and
P, levels which were on par.

The application of phosphatic fertilizer
in smaller amounts may not be suffici-
ent for the plant growth in a low P
level soil Similar yield response for
increase in shoot weight for the P
application was reported by Anand
Prakash (1969)- Significant treatment
differences could not be

obtained

(Vo B iNa

either ftor nitrogen or -tor<rhizobal-
treatment.

Significant ‘treatment - differences
for levels of nitrogen, 'phi:ls;':lﬁ'i}ﬁjs' and.
interaction  between . nitrégen:. and
phosphorus were recorded . in: seed
yield (Table 2). For the levels - of
nitrogen, N, was superiorto t]jihe: rema-

TABLE 2, Seed yield fin ten mafpot)’
“ Nitrogen levels
] : : =
- m
o . & - Tew g “_
Po §5.2 61.2 616 9.3
Py g4 5 B45 88,0 89.3
Py 1180 1360 - 176.0 1437
Ps 244.3 2200 ' 276.0 2467
Mean 1257 1255 - 1625
S.E 4.7
C.D,13.7
S.E 4.1
C.0.119
NXPS.E 81
C.D. 237
ining  levels which were on par
The seed . vield has been found
to increase significantly  with

increase in levels of P. = This could be

‘due to the.low available nutrient status

.:’:f the soil.
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Such positive -yield res-
ponse for the application of nitrogen
and phosphatic fertilizers were reported
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dy-many workers and recommended N
wnd P fertilizers - in the manuria)
schedule-(Kanwar Singh and Virk, 1965
ind ‘Rajagopalan et al., 1970),

.- The' lack of response due to the
‘hizobial ~inoculation might be due to

‘he low microbial population of the -

soil (18 10¢ number/g of dry soil).
There might be some unfavourable soil
sondition including soil antagonistic
srganism similar to . those reported by
iswaran et al. (1970) and Mohammed
Sheriff et al. (1970) in Coimbatore red
soil. . A detailed study in -depth is
necessary for understanding the causes
for the lack of response for the inocu-
lation of rhi;pb‘ia.

The crude protein content of seed
sample was found to vary from 22.8 to
28.0 per cent. - Significant. treatment
differences were noted for levels of
nitrogen only (Table 3). ' N, level was

TABLE 3. Cruds Proiein contant
| Percentage -transformed into inverse sine value ]

Levels
of tMean
Mitrogen
Ng 30,005
Ny 30,8563
[ 30718
S. E. of mean 0,201
C.D. 0.417

on par with N, but superior to Ny level,
This suggests. the fact that the applied

AdQ
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nitrogen might have been translocated
to the seed and hence the content in-
creased. This is in accordance with
the results of Kesavan and Morachan
(1973).

The total phosphorus content of
seed samples varied from 0,100 to
(.368 per cent. Significant treatment

-differences were observed for levels of
‘phosphorus only (Table 4).

P; was

TABLE 4, Total phosphorus contant
| Percentage transformed into inverse sine value )

Levels

of Mean
Phosphorus B

Po 2,342

P 2.561
Ps 2,357
Py 2,789
S. E.-of mean 0.087
0,180

C.D.

superior to P, followed by P, and Py
levels, the latter two were on par.
The applied phosphorus might have
translocated and hence the content
might have increased. Danaraju
(1972) and Singh (1872) reported
that the phosphate application incre-
ased the total phosphorus content of
soybean and daincha seed samples
respectively,
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-Effects of Virus [nfection on the Yield Components of
Black Gram
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ABSTRACT

. The study 10 zssess the adverse eflects of

infection by Black gram maosaic virus

[EMU’] and Black gram sterility mosaic virus [BSMV] on the yield components of black
‘gram . indicated that both viruses coused significant reduction in height and shoot waight

af ‘infected plants.
waighl '

The reduction in height was positively correlated with loss of grain
The weight and length of roots of infected plants were not altered significantly.

The number and weight of nodules were considerably reduced due to virus infaciion
Hnmarkahia reduction in number of pods and weight of graing ceused by virus infection

was ohservable.
rotardation has been lormulated,

INTH'DI_}U CTION

The adverse effects of virus infe-
ction on growth and yield of plants
have been reported by different work-
ers. However, attempts to obtain
quantitative measurements of damage
caused by viruses appear to be very
few. As such studies help to estimate
the loss due to virus diseases, the pre-
sent investigations on virus diseases
affecting black gram (Phaseolis mungo
L) were undertaken and the results
reported in this paper.

MATERIALS AND METHODS

The black gram variety CO 1
planls were inoculated with infective

1. Associote Prolessor and 2,
University, Coimbitiogre. 641003,

Instiuctor, Depariment of Plant Patholagy,

A51

A regression  eguatian to predict the loss in vield based on growth

sap obtained by .grinding the leaves ifi-
fected by Black gram sterility mosaic
virus (BSMV) and Black gram Mosaic
virus (BMV) separately with 0.1 M’
phosphate buffer at pH 7.0 and expres-

'sing the sap through cheese cloth,

The test plants at 15, 30 and 45 days
of age were inoculated using carbor-
undum as abrasive. The measurements
of various vield components wviz., (i)
height of plants {em), (ii) weight of
shoot (g). (iii) length of roots (cm)
(iv) weight of root (g). (v) number of
nodules, {vi! weight of nodules (g),
(vii) number of pods and (viii) weight
of grains () were laken and analysed
statistically.

Tamil MNadu Agricubtun!
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TABLE 1, Flfaes af virie lafartion an heloht and shoot waeiaht of ‘black gram.plamis

|

Virus
inoculared

atimoculation !
(days}

Age of plants I

BSMV

L4

Ly
o

45

15

20

45

Control (uninocufated)

F' 1est

. L

£ $Se7 55
e o T E
b= Eg5¢° 2%
sk 4
£ FEA AN -
53,60 50,76 13.52
69.70 - 3587 1478
91.96 — 15,52 16.58
55,78 — 49,31 22:16
73.00 —32.94 18.84
90,70 —16.68 21,18
108.86 18 56
nE T

1

ey

Par’ cent ol
iingreash or

“decrease:

: 2 2.;?5,1 i
~20.37
— 0 67

19,38
181

1412

** Signilicant 81 1 9% level

TABLE 2. Effect of virus infection on length and weight of roots of black gram {:Fa_'ﬁl.'s

Age of planis Length Per cent of increase Wafght al F;'f.'r-l::nnt of increass

Virus at inoculation or decreass rools or decrease
inoculated (days ) (em) (+ or =) e/ ddor=) -
BSMV 15 17.34 —2a72 ﬂ.—ﬂ_é - -53.26

20 21.70 18.88 1.62 - ﬁ.:'ﬂﬁ

45 25.76 10.56 1.40 “23.91
BMV 18. 27.08 16.22 1.52 —17.39

30 24.74 ' B.18 1.46 ~—20.85

a5 28.50 22.32 182 ':4..35
Control  (uninoculated) ©23.30 184
* Test N. S. N.S.
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RESULTS AND DISCUSSION

The data presented in Table 1
show ‘that there was significant reduc-
tion inthe height of plants due to
mf_ﬂ_ctmn by both viruses included in
the ptesent study. The adverse effect
on height-uf__ the infected plants was
pragressively reduced as the age of the
plants at-the time of infection increased.
The reduction in the height of BSMV-
infected plants was in the magnitude
of 50.76 per cent over contro! when
the plants were infected at 15 days of
age, 'while the plants infected later (45
days old) showed only 15.52 per cent
reduction over control. The shoot
weight of plants was also reduced due
to infection by BSMV, while a slight
increase- in shoot weight was regis-
tered in the case of plants infected by
Black gram mosaic virus.

The length and weight of roots
did not ‘show statistically significant
‘variations when infected by either
viruses (Table 2.). The virus- induced
alterations in the root nodules forrmed
on the infected plants were remarkable
(Table 3). The number of root nodules
formed on the plants inoculated with
BSMV at 16 days of age showed a
reduction of 71.33 per cent over con-
trol. whereas the plants inoculated at
the age of 45 days exhibited 54.55 per
cent reduction over the eontrol. The
adverse effect on the number of no-
dules formed appeared to decrease as
the age of plants at the time of inocu-
lation increased. The nodule weight
was also reduced considerably, the per-
centage of decrease ranging from
58.22 to 73.68. In the case of black
gram plants infected by BMV, the re-

463
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duction in both the number of nodules
and the weight of nodules was obser-
ved. A maximum reduction of 79.02
percent in the number of nodules and
82 657 per cent in the weight of nodules
was exhibited by BMV-infected plants,

The cumulated adverse effects on
the different yield components will in-
fluence the yield of the virus-infected
plants. - The number of pods produced
in plants infected with BSMV was
greatly reduced when infection occur-
red at 15 days of age and the percen-
tage-of reduction in the number of
pods was reduced from 43.75 to 18,75
when the age of plants at the time of
inoculation increased to 45 days
(Table 4). The reduction in the weight
of grains in BSMV-infected plants was
progressively reduced with increase in
the age of plants, the percentage of
reduction decreasing from 70.78 to
39 63. BMV was also able to induce
perceptible reduction in both the nums-
ber of pods and weight of grains in
the infected plants. The percentages
of reduction in both atiributes were
higher, if the planis were infected

earlier.

The virus diseases are known to
induce characteristic changes in infe-
cted plants, of which stunting of plants
due to retarded growth is frequently
observed. The infection of plants at
early stage of growth has been repor-
ted to cause greater reducti n in
height of plants and vyield (Shinkai,
1962; Watson and Heathcote, 1965; Pal-
omar and Ling, 1968; Ishii eral., 1870).
In black gram stunting of plants due to
infection by BSMV and BMV was ob-
served. The height of the plants was
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s EsT " 557 ! S
g 8% “e Fgst =2 EERI
BSMY 15 8.2 -71.33 0.0086 AA
30 12,8 ~ 55,24 -u.ur:r"a;:r -?asa
45 13.0 - 54,55 0.0127 i'-'ﬁje_@:.iz
MV 16 12.8 —56.24 0.0.04 3288
30 6.0 - 79.02 0.0096 ~68.42
45 7.2 —74.83 0.0063 —£357
Control [ uninoculated 1 286 0.0304
‘F* Test ”» i
* Significant ot 6% level ¥ Signifoant ot 1% leva

TABLE 4. Eifect of virus infection on number of pods and weight of grainsin in'féi;-,ia;a biack gram

plants
i e - e - o
o B i E 00 g7 G 08 g
. 3 iy 8 g8l =5 T8,
23 -3 5 g8 8¢ R g8E0°
=D o E‘E = + £ - = 8
g &= 2 &E=e =5 $gst
= -] =
BSMV 15 9 —43,76 1.027 -7078
30 9 —43.75 1,560 - ~ 55,62
45 13 —1875 ‘2,122 -39.63
BMV 16 B - 68,75 1.073 —69.47
30 12 ~2600 1.675 ~52.36
45 12 - 25.00 1.841 —47.62
Control ( uninocalated ) 16 3,615
*F' Test . ' '“:. :

** Significant at 1 per cent lovel
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‘positively correlated with the weight
of grains in affected plants (Fig. 1).
The ‘reduction i height of infected
'plah‘]’:fc:'a:h' be used to predict the loss in
I?ie{d‘nf;gra'ins by using the following
(Hi—H.) x 100
oty Hy

and. H;'are the means of height of
healthy and infected plants respecti-
vely.” This value. for reduction in height
of the diseased plants is then substi-
tuted for“X" in the following regression
equation,

formula, - where H,

A
Y = 25.94 — 0.882 x

to get the percentage of loss in vield

of grains (Y). . Ling (1972) suggested
the use of degree of growth retardation
as represented by reduction in height
of plants to ‘estimate the loss in yield.

The effects of virus infection on
the development of root system and
nodules in leguminous - plants have
been reported (John, 1959; Kousalya
et al. 1967.- The BSMV and BMV did
not cause any significant reduction in
length and weight of roots of black

‘gram plants. Marked reduction in the
number and weight. of nodules due to

infection by.- BSMV and BMV was.

.noticed,  While the formation of
nodules is influenced by several factors

48R
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the  virus infection may bring about
changes in the physiology of the
affected host plants which may be
responsible for the lower number of
root nodules and reduced nodule
weight observed in the infected plants

The infectea legumes not only fail to
produce as much as the healthy plants
but are able to add only small amounts
of nitrogen due to the poor develop-
ment of nodules in the infected plants.

P X1
Te 0.0M T - 0.7

100

WEGE? OF FLANTS (fa.)

B S S
1.00

VEIGHT OF ORASED L)

N

Fig 1. Correlation botwean height of infected
plants and grein yield.
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Response of Green Gram to Seasons and Graded Doses of
Nitrogen and Phosphorus Fertilizers

K. VENUGOPAL!

and Y. B: MORACHAN?

ABSTRACT

) Ir_l two varieties of ‘green gram, viz Rajendran and Pusa-Baisakhi moong, the
effects of seasons and graded doses of nutrients (nitrogen and phosphorus) were studied.
Pusa-Baisakhi moorg wss found high vyielding. Of the seasons, kharif was good ior
cultwaﬂt_m_. of green ‘gram and winter was quite unfavourable. Mitrogen levels had no
s_inna'!'it_:nnt effect on seed yield. Phosphorus at 20 kg P20: [ ha resulted in higher eco-
.ncrrni_::_ yield and further additions of phosphorus to 40 and 60 kg Ps0; | ha caused  reduc-
tian in.sead yield. The per day production of Pusa-Baisakhij moong was found to be 15
kg [ ha in kharif and this appears highest ameng pulses under Tamil Nadu conditions,

INTRODUCTION

High yielding short duration varie-
ties of green gram offer the greatest
scope in’-'raising the pulses production
substantially. =~ Pusa-Baisakhi moong,
a high yielding short duration green
gram, has been recommended as an all
India variety. Recently in Tamil Nadu,
a pureline selection of green gram has
has been released for cultivation with
the name ‘Rajendran’.

Of the growth factors, the season is
reported to have a striking iufluence on
the yields of green gram (Misra, 1973 ).

. Most manurial experiments with green
gram conducted throughout India reveal
in general, a poor response to added
fartilizers (Rajendra Prasad, 1968 and

Chandra et al., 1972). ‘With the out-
come of new high yielding, short dura-
tion varieties of green gram, the effects
of fertilizer nutrients and seasons on
their cultivation need a thorough inve-
stigation to come out with specific
reccmmendations.

MATERIALS AND METHODS

With two varieties of green gram,
Rajendran and Pusa-Baisakhi moong,
field studies were conducted at the
Agricultural College Farm, Coimbatore.
The soil was sandy clay loam type
having 330, 22 and 914 kg of available
NPK ha respectively, A split plot
design was adopted for the study, assi-
gning the levels of nitrogen (0, 10, 20
and 30 kg N/ha) and the levels of phos-
phoras (0, 20, 40 and 60 kg P,0./ha)

1. Instructer and 2. Prolcetor and Haad Depanment ol Agronomy, Tamil Nadu Agricultural

Univetsity, Colmbators 64003,
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TABLE 1. Varietsl differences in plant growth characteristics

B e T L TR T T PR T T P PP s TETTTESTEEES

_ Plant height in cm | mean values ] . : -Tnj'a_tl_;ili:'i.;-'ﬁf:?:t_mr
A T S B
o R T T 2= @ x - production
% Eharif Winter & E £_§ 5 {kalplonr
- f ru [~ N R y L N
= Pre- . Pre- Maty- & @" | T T
z bloom Bloom Meturity o oo Bloom To T = =S Kharif | Winte
Rejendran 970 2316 60.50 13.86 26.77 49.10 28708 1.9) .:2326  1.207

Pusa-Baisakhi
moong 7.70 23.02 28.40 12.68 2568 27.3% 2()_4'.&5 1.37 1.628 .':_'l_l.'?E'_i.'.i_

5. E. 0.18 ‘021 018 018 020 0.60 68 0.033 0032

C. D. [6%] 0.52 0,61 0.55 052 058 1,73 19.62 '0.085 0092

TABLE 2. Influence of N and P levels and varietal d:!lerancﬂs on seed yield

(1Y ) [r] ] - A By

5] @ e i s =

i 5— ©BE 27 DE E‘: ﬂg . o<

- >E o SE 2z S @ = > 5&

= ceg ©8 T R = T o = =

= ] = [ =~ = in =] T (=} E= .

S 8% 3F 8 52 e 9.2 2 a3
Rajendran 602  N; 731.6 Py 698.3 Pa 6598 3 698.7
Pusa-Baisakhi moong 989 N, 732.6 Py 781.6 P, 781.6 781.1
Ns 760.4 Ps 7314 A 732.1 731.5
Mg 725 3 Fe 7311 Py 7321 - 729.0

Varisties: S.E - 10.11: C.D[at5% ] —29 Levels of NandP: S.E- 1277, C.D[a15%) -36.9

to main plots and the two green gram were formed.  Seeds were dibbled in
varieties to sub-plots, The experiment rows, with a spacing of ‘30 % 10 cm.
“was conducted in two seasons viz. The gross and net: area of the plots
kharif and winter 1972-73 under irri- were 7.5 and 5.4 sg. m. respectively.

gated conditions. 2.5 X 30m plots  The kharif season ‘crop was sown on
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21 =7 —72 and harvested on 21-9-72.
The winter season crop was sown on
22-10-73 = and  harvested on
23-12-73.

The growth and vyield characteris-
tics such as plant height, leaf area in-
dex, dry. matter production and seed
yield were studied. .For the seed yield,
the response curve was fitted and the
economics of phosphorus fertilization
worked out. '

RESULTS AND DISCUSSION

.~ 1. Plant  height: The variety
Rajendran grew taller than Pusa Bai-
sakhi moong. The striking difference
was that Rajendran attained a new peak
in plant height after the bloom stage
whereas Pusa-Baisakhi moong rema-
ined relatively unaffected after the
bloom stage (Table 1).

2. Leaf Area Index: The leafl area
index of Rajendran was significantly
higher than Baisakhi moong. In Rajen-
dran the leaves were found crowded at

late-bloom stages enabling mutual sha-
ding (Table 1), {Such mutual shading
was relatively much less in Baisakhi
moong. .

3. Total Dry Matter: The variety
Rajendran produced dry matter, nearly
one and half times of that of Baisakhi
moong (Table 1). The effect of seas-
ons was very apparent. Dry matter pro-
duction was nearly double in kharif
season as compared to winter, The
low temperature and the very low
humidity prevailed during winter season
might have been the probable causes
for the drastic reduction in dry matier
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production. - This view is in agree-
ment with Brouwer (1960) who ob
served dry matter increase with high
temperature.

4. Seed Yield: The mean seed
yield of Baisakhi moong is almost
double to that of Rajendran (Table.2).
The yield difference to the applied
levels of nitrogen was found non-signi-
ficant (Table 2). Absence of signifi-
cant response to nitrogen was reported
by many workers (Saxena, 1969; Joshi,
1968 and Sharma and Misra, 1861).

. Phosphorus levels had significant
influence on seed vyield (Table 2}.
Phosphorus applied at P, level (20 kg
P.0s/ha) has given an vyield increase
of 83 kg per ha over control, The
response to higher doses of phosphorus
viz, P and P, lével (40 kg and GO kg
P;0s/ha) was only 50 kg seed vield
per ha. As the present investiga-
tion was carried out in a cslcareous
sandy loam soil, medium in available
phosphorus, the vield increases to the
addition of fertilizer phosphorus were
meagre. This view is in agreement
with the finding of Rajendra Prasad
(1968).

The effect of season on seed yield
was highly significant. A three fold
decrease has resulted in the winter
season crop. The weather prevailed in
the winter season was quile unfavour-
able for better crop production. The
cool, rainless  dry winter prevailed
during the growth period would have
reduced the dry malter production
The cool night temperatures, high day
time temperature and the very low
humidity In winter would have reduced
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the period of flowering and especially
the period of filling, Further, the
weather prevailed during winter has
favoured the incidence of pests and
diseases, especially virus right at the
time of flowering and maturity stage.
With the result, Baisakhi moong gave
poor yield (325 kg/ha) and Rajendran
failed to yield at all in the winter
season. In kharif, the per day, per
ha production of Baisakhi moong
was found to be 15 kg seed yield and
this appears highest among pulses.

5. Response function and Econo-
mic dosage: To study the pattern of
response of seed yield to successive
doses of phosphorus, response curve
was fitted. Cubic trend was found to
be appropriate to represent the dose-
response relationship. The response
equation is

A _
Y = 0.00378 — 0.39392 X2 +
10.52564 X + 698.76

The observed and predicted vyields
are presented in Table 2. The P,
level (20 kg P,0:/ha) was found tc be
the economic dosage, Upto P, level
for every kg of P.0O; added,
is a gain of 4 kg extra seed yield. In
terms of money value, for every rupee

there

460
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spent on fertilizer _phosphorus;« there
is a net return of three .rupees: . and
hence a worthy investment

REFERENCES -

BROUWER, A, D; 1960. Tha infiience of tem-
perature on “the devélopment of peas.
Field erop Absir, 13 : 117,

CHANDRA, S, V. P. GUPTA and:V. N. MISHRA.
1972. Mung-varietal and-manurial  trials.
Praceedings of the sixth annual workshop
conference on pulses. UaS Bangalore

JOSHI, 5. N. 1968. Manuring ol pulses. Procee-
dings of third annnal workshop on pulses
IARI New Dealhi.

MiISRA, R.C. 1973.  Profitable cultivation of
summer pulses, [ndian Farmers Digest.
d: 41,

RAJENDRA PRASAD. 1968. Green gram manus-
rial trials - a review. Proceedings of the
second ammual, workshop conference on
pulse crops. IARI - New Delhi,

SAXENA, C, 1969, Experiments on pulse crops
at UPAU, Rantnagar. Proceedings of third
annual workshop conference on. nulses
[ARI, Meaw Delhi,

SHaRMA, J, N, and K, P, MISRA. 1961. Res-
ponse of diflerent levels ‘ol nitrogen and
phosphate on yield ¢f paas under rainfed
conditions. [Indian J. Aeron. 5+ 256-61.



