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NUTRIENT CONTENT OF NITROGEN, PHOSPHORUS, POTASSIUM, CALCIUM
AND MAGNESIUM IN GREENGRAM (Vigna radiata (L) WILCZEK) AT
DIFFERENT GROWTH STAGES IN RELATION TO YIELD

V. THANDAPANI

The effeel of the 15 genotypes ol greengram with reference to content ol nitrogen,
phusphnrus potassium, coleium and magnesium was studied at chosen growth stages

in mﬂ‘arent partz of tho plant,
differ much,

The trend of events duting tha c1op
Nitiogan and phosphoris chowed posiive association with yielding abij-

growth did not

lity of the gesnotypes, while ealcium and maognesium  exhibited oneerain relationship.
Patassium sontent had lTaveurshle relationship in most of the high yielders.

Gennlype variation and specificity
regarding content, wtilization and tran-
sport of materials is there. A compara-
give study of the nutritional content
of ‘grnotypes at various stages  of
crop in différent parts of the plant will
be useful, . On'the basis of the above
background and with the objectivé of
making a comparative assessment and

avaluation, 15 genotypes of green-
gram were chosen for tho present study
which were atbitrarily grouped into three
units namely high (PIMS4, Co.3. 11/99,
ML 69, Pusa Baisakhi) medium (T,
114395, LaM GG 127, ML 73, 10/303)
ane ‘lew (Km 1, PH 6, ML 62, DM/2,
Wikl 1) yielders. o blackgiam, Vijaya-
lakshmi (1980) studied the distribution

Aé.s_m:iatu _Pmtnasm ol Crap Physiglagy,

A%

Tteglonal Resemcl Station, Auppukotial 678 101,
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of elements in 12 genotypes. The nitro-
gen status was merkedly high at peak
flowering with progressive depletion
towards harvest. In gresngram, Moula
and Krishnamoorthy (1972) stated that
in respect of potassium there was only
one peak which normally concided
with intensive vegetative growth and
flower initiation. Dalal (1980) reported
that after high level of initial phosgho-
rus a decline was evident during flowe-
ring stage in pigeon pea. Ohlrogge
(1960) stated that tenfold range of
(0.26 to 2.80 per cent) of calcium and
15 fold increaze in magnesium concen-
tration were noted in soybean.

MATERIALS AND METHODS

investigations outlined in this paper
was carried out during 1978-81 in the
Department of Crop physiology, Tamil
Madu Agricuitural University, Coimba-
tore-3. In the present study an altempt
was made to bring cut the differences
in nutrient content of 15 genotypes of
greengram at various stsges of crop
growth in different parts of plant. The
15 genotypes were arbitrarily grouped
into high vyielders (PIMS,, Co 3, 11/39
ML 69 and Pusa Baisakhi), medium
yielders (T 44, 11/395, LAM GG 127,
ML 73 and 10/303) and low vyielders
(KM, PHe ML 62, DMI2 and MH 1).
Plant samples were taken at four stages
af crop growth namely vegetative, stray
flowering, peak flowering and harvest
correspondingly to 22nd, 36th, 50th
and 64 th day after sowing when
nutritional changes are expected. A total
of 30 plants per genotype (10 from
each replication) were taken per sample,
The plants were dried, pooled and se-
parated into stem, leaf, reproductive
parts and seed. These independent
parts were powdered and analysed for

~vest (1.00 to 1.60 mg:‘g)
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nitrogen (Humpheries, 1958), phospho-'
rus (Jackson, 1962) potassium - (Flame
photometer method), calcium and mag-
nesium (Titre method]

RESUI TS AND DISCUSSION

For the critical judgement, the con-
tent has been determined with a view
to have adequate information for com-
parative assessment of the genotypes.

i) Nitrogen (Table 1) : Regarding con-
tent in the stem impressive feature was
that in most of the genotypes, either at
vegetative o stray flowering maximum
Vajues were iecorded, and thereafter a
declining trend was evident. Leaf nitro-
gen in all the genotypes was higher
than values recorded either in root or
stern. As in the case of stem, maxi-
mum nitrogen was recorded either  at
vegetative or stray flowering stage and
subsequently a gradual -drop . followed
by a steep fall towards harvest was
seen, The content either in the reproduc-
tive parts or seed did not.show distinctly
the individuality of .genotypes. The ni-
trogen content in nodules was estima-

ted and reported in Table 2. The values

relating to content did not pmwde any
particular trend to associate the charac-
ter with genotypic efficiency,

ii) Phosphorus |Table 3) : In the
case of stem there was a progressive
decrease in values in the content from
vegetative (2.50 to 3,30'mg/g) to har-
The decline
after peak fluwenng suggested again
the possible transport of material to
reproductive sector, The content in leaf,
peak values were. recorded either at
vegetative or stray flowering stages but
there was no particular variation among
genotypes.
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Table 17: .Total nitrogen content (mg/g) in 15 genotypes cof yreengram,
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i Yield/
Genotype plant
: R R [ I " [ i 1l v i Ivstages  (g)
(seed)
PIMS 4 147 14.0 133 8.4 26,6 26,0 25,2 18.2 203 38.5 4.25
co3 © 133 1872 12.6 11.9 27.3 29.4 19.6 16.1 21.0 38.2 4,15
1199 163 133 11.2 10.5 253 23.8 19.6 16.1 25.2 38,5 3.80
‘ML B9 . 133 126 118 g1 27,3 252 231 182 231 385  3.58
Pusa v : .
_Baisakhi 147 16.8 13.3 13.3 2.3 26.6 27.3 217 21.7 38,5 3.56
‘T 44 13.3° 15.4 12.4 11.8° 25.2 28.0 26.3 1B.2 26,6 37.1 3.30
11/395. 12.6 17.5 13.3 9.1 27.3 27.3 25.3 17.5 18.9 36.4 3.26
LAM :
GG 127 11.2  140. 140 133 256 273 217 161 224 399 319
ML 73 168 140 128 105 238 287 266 217 252 292 3.6
101303 14.0 18.2 14.0 9.1 23.8 26.9 23.4 19.6 22.4 ara 3.09
KM 1 126 178 14.0 133 25.3 308 25.3 16.1 20.5 378 2.83
PH & 16.1 13.3 11,2 12.6 287 26,5 22.4 17.5 21.0 6.4 2.56
ML B2 133" 168 1.2 11.9. 294 28.7 19.6 15.4 20.3 378 242
oM 12 13.3 16.8 14.0 9.1 25,3 269 . 253 18.2 21.7 38.5 2,38
MH 1 126 16.1 140 1056 3.0 28.0 231 16.8 224 385 2.5
sE s — —_ —_ —_ —_ — -, = - 0.25
cD —_ - — — — - _ — —_ — 0 73%%
1 :.\feg%tﬂ_ﬁ'u‘g ¢ |l = Stray lowering ; 111 = Peak llowering ; IV.= Harvest,
Table 2. Total nitrogen content (mafg) in nodules of 15 genotypes of greengram.
Genotype Madule “Yieldf
Tl IV Stages plant {g)
BIMS ¢ 57.20 39.20 37.10 .37.10 4,25
co3 63,00 37.80 36.40 35.40 4,15
11/89 46,20 38.20 39.90 32.20 3.80
ML 69 42 00 38.50 ‘3640 36.40 3.58
Pusa Balsakhi 45,50 38.50 33.60 37.80 3.56
T 44 52.50 37.80 39,70 37.10 330
11/395 40,60 37.10 40.60 40.60 3.26
LAM GG 127 . 48.00 39.80 42.00 36.40 3.19
ML 73 50,00 38.50 38.50 40.60 3.16
10/303 53.00 39,90 35.70 34,30 3.00
Kt 1. 65,80 37.80 35.70 4410 283
PH 6 49,00 35,00 36.40 36,40 2.56
ML B2 49,00 35.00 3570 41.30 242
DMj2 36.40 39.20 41.3p 39.20 2,38
MH .1 67.00 33,60 35.10 41,30 215
SE - — — : - 0,25
ch ot - - — 0,73%%
: Wegatotive ; 11 = Stray tlowering ; 111 = Peale flowering : IV = Harvest
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Table 3 : Total phospharus content {mgfg) in 15 genotypes of gresngram,

Yield|

Stem Laaf Rapruﬂu:live parts
‘plant
Genotype I 1 1 v Il m Y I IV Stages - (g)
(seed)
PIMS 4 33 28 189 14 33 431 25 1.9 42 4.4 4.25
co 3 32 26 16 16 38 26 22 20 36 4.2 415
11)98 30 28 18 16 34 42 17 20 37 43 3.80 .
ML 69 31 31 18 15 43 38 22 18 39 4,4 3.58
Pusa -
Baisakhi 34 31 198 15 38 37 22 18 36 4.3 358
T 44 32 32 21 18 32 44 22 21 4.0 4:2 330
11/385 28 27 24 16 236 32 24 18 37 4.3 3.25
LAM
GG 127 31 34 20 15 36 33 23 20 42 4.6 3.19
ML 73 33 33 24 14 39 44 26 21 49 46 316
10/303 31 34 25 15 37 38 25 21 40 4.4 309
KM 1 3.2 31 18 15 39 37 24 18 a9 4.2 2 83
PH & 21 28 17 16 40 36 23 18 373 4.2 256
ML 62 2.8 29 1.8 14 38 37 24 21 36 43 242
oM 2 2,5 29 24 1.0 36 36 286 21 4.4 45 298
MH 1 30 33 24 15 32 36 24 20 37 43 2.15
SE - - - — - - — - - - 0.25
cb - e - A o - — - - - 0.73%%
| = Vegetative ; |l = Stray flowering; 11l = Peak flowering : IV = Haruset
Regarding the content in the re- drop was seen in the seed in respect

productive parts, there was a slight im-
provement between peak flowering and
harvest (seed). Among the genotypes
no variation was noticeable.

iiiy Potassium (Table 4) : In stem
maximum potassium content was re-
corded at vegetative phase with a
very gradual decrease towards harvest,
The leaf content of potassium was less
than the values recorded in the stem.
Initial values were the maximum noted
and gradual decrease at snbsequent
stages was rather clear, The potassium
content in reproductive parts showed
that with initial higher content a silight
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of all the genotypes.

iv) Caleium (Table 5): The study of the
calcium content in stem showed that in
general the contents-were more in stem
at reproductive stage. Further, most of-
ten there were two peaks, one at stray
flowering and other at harvest stage.
Calcium content in the leaf was much
higher than stem and there was progres-
sive increase from végetative (11.2mglg)
to harvest stages (32.0/mglg), Compa-
ratively the high yielders recorded sligh-
tly better than low and medium vield-
ers towards harvest. The content in
the reproductive parts showed - thay
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Table:4"y. Potassium content (mgfg) in 15 genotvpes of areenaram

:G‘;'nslﬁ; ' '.S“““. Leal Reproductive parts ‘l;:;a:g{

SRR I i v I I i v i 1V stages  (g)
KRS 3 (seed)
PIMS-4 - 380 . 368 332 332 225 212 178 168 206 154 4.5
coa3 380 346 340 378 244 212 184 158 184 152 4.5
11788, 374 352 346 298 - 238 208 172 146 19.4 142 3.80
ML'69 388 346 312 308 244. 206 178 1568 19.6 146 - 3.58
Pusa
Baisakhi ~ 38.8 340 326 332 244 214 180 136 200 142 358
T44 T 374 360 326 326 240 224 200 158 212 140  3.30
11/386 . 36.2 362 326 340 240 214 176 148 196 .152 325
LAM - .
GG 127 - 352 346 304 318 234 225 158 152 202 152 3.19
ML 73 . 374 336 - 326 332 238 23B 194 164 214 158 3.1
10/303 ~ 380 352 340 318 236 236 182 154 202 148  3.09
KM 1 360 340 318 318 238 238 184 146 104 146 2.83
PH 6 380 332 332 8.0 244 232 180 164 190 154 2.56
ML 62 ~ 394 340 326 284 244 225 172 136 200 - 164 242
DM/12 388 360 - 352 332 - 225 225 188 148 21.8 154 238
MH A 388 35,0 25,0 27.8 23.0 23.0 190 16.6 18.4 15.2 2.18
SE — —_ —- — —_ —_ — i — — 0.25
ch . - _ — — e i — i — 0,73

| = VWegetativa; 11 = Stray tHlowering; Il = Peak flowering ; IV = Harvest
Tahle 5+ Calcium content (mgfg) in 15 genolypes of greengram
. Stem Leaf Reproductive parts Yield]
Genotypes | I i v | I n A 1V Stages. plant
o : (seed) (@)

PIMS B 10.4 12.8 8.6 12.8 12.8 200 256 304 7.2 16 4.95
co 3 120 160 120 168 144 160 232 288 56 1.6 4.15
11/39 9.6 120 11.2 136 128 18,4 256 280 58. 1.6, :'3.80
ML 69 11.2 120 88 128 136 192 232 31.2 48 16 3,58
Pusa 8.8 96 B0 128 144 168. 232 320 56, 16 356
Balsakhi ) _
T 44 ©g.8 128 104 120 12B- 162 216 - 272 48 1.6 -3.30
11/398 10.4 112 96 144 128 200 208 254 ' 66 1.6 .3.26
LAM B0 88 86 120 136 224 248 288 43  1.6- 3.19
GG 127 - .
ML-73 11.2. - 128 80 11,2 144 184 232 256 48 16 3.16
10/303 104 112 88 136 160 168 248 280 40 16 309
KM o1 8.8 8,6 B0 112 60 168 212 264 56 24 283
PH & 80 11,2 80 120 160 160 248 256 48 2.4 256
ML 62 e.6 104 88 136 1u2 152 208 253 - 40 16 242
DM (2 B8 120 80 112 112 1627 208 268 . 32 ' 16 - 238
MH 1 10.4 112 82 120 120  16.8 192 276 40 1.6 2.15
“SE —_ ~ e cidme e - - - = — 0.26
S - - — i —_ - — — — = D.73%s
" | =Vegetative ; || = Stray flowering ; Il = Peak llowering ; IV = Harvest,
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Table 6; Potassium content (mgfg) in 16 genolypes of greengram

Stem Leaf Reprod uctive peris ‘fia!n"}

Genotypes ! I i IV | I ] I 1V Stages  plant
- L))

PIMS & 7.9 10.6 8.2 a.7 5.8 9.6 7.2 11.56 53 28 4.25
Co 3 8.2 96 8.2 2. 4.8 1.7 1.2 13.9 4.3 1.4 4,15
11/99 8,6 10.6 7.7 8.6 6.7 B.6 6.2 13.4 6.7 2.8 380
ML 69 7.7 8.1 86 8.1 63 6.7 5.3 125 5.8 1.9 3,68
Pusa Baisakhi 9.1 11,58 B2 9.8 7.2 B.7 7.2 11.56 6.7 1.8 3.68
T 44 8.2 108 7.2 B.2 5.8 g8 6.2 1.0 6.7 24 3.30
11/385 7.2 9.6 6.7 8.1 5.2 6.7 4.8 12.0 5.3 1.9 3.26
LAM GG 127 8.9 11.0 7.7 8.2 6.7 7.2 6.2 10.1 6.7 1.9 319
ML 73 96 115 82 891 48 67 53 108 77 24 3,16
10/303 86 1001 86 91 72 86 58 1068 67 19 3.09
KM 1 7.7 101 7.2 E6 5.2 8.6 6.2 10.5 58 2.9 2 B8
PH 6 7.2 9.6 7.2 B.2 5.8 9.6 1.9 1.0 5.3 3.4 2.56
ML 62 8.6 10.6 1.7 8.6 5.3 7.2 G.7 11.8 B.3 2.4 2.42
DMj2 a1 10,1 7.2 82 48 96 53 106 82 24 2.38
MH 1 8.2 106 7.3 8.1 5.8 7.2 7.2 12.9 5.3 1.9 2.15
SE - - — - — — - - - — 0.25

co - - — - — — = — — - 0. 73%

| = Vegetative ; |l = Stray flowering ; Ill = Peak flowering ;: IV = Harvest
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