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PARTITIONING .OF NUTRIENT ELEMENTS AND ASSIMILATE IN
~'RELATION TO PRODUCTIVITY OF GREENGRAM (Vigne
radista (L.) WILCZEK) GENOTYPES*

V. THANDAPANI, and J. SAKHARAM RAD,

An nuampt has been made to assess the partitioning of nutrient clements and
assimilate from various parts of the plant into the seeds of 15 genotypes of greengram,
classified as high yielders, medwum yielders and low yielders in relation to vield. The
behaviour of the 156 ganotypes with reference 1o total uptake by the plant was
considered along with partitioning of nitrogen, phosphorus and carbohydrate which
shawad positive association with yielding ability of the: genotypes, while calcium and
mﬂﬂmﬁlum exhibited uncertain relationship, Potassium behaved rather favourably in most
of the high yielders. The high vielders recorded high protein content and protein turn

Over, |

AIThough mneresnuy puises die L=
paratively, low yielders, among the
genotypes - wide range of variability is
seen, not only in respect of yield but in
case of other characters also. With the
establishment and functioning of Inter-
- national Crops Research Institute for the
Semi-arid - Tropics  (ICRISAT)
'Hyderabad, Asian Vegetable Research and
Development Centre . (AVRDC) in
Taiwan and International Institute for
Tropical Agriculture  (1ITA).
gainful research -and information  have
been made available on the physiological
attributes - in tropical ‘legumes. Physio-
logical studies in a greater depth will
assist the plant . breeders -~ in evolving
desirable material. Genotypic variation and
specifcity regarding uptake, partitioning
and utilization of nutrient elements and
assimilates is enormous.. Therefore a
comparative study of the nutritional
pattern of creengram genotypes is attem-

at:

Ibadan, .

the - potassium

pted. Ohlrogge (1960) while considering
the nutrition of soybean, reported that
nitrogen content in seeds. was fairly
constant. On the other hand in leaf and
stem decline from 2. 42 to 0.44 per cent
was noted. most of it translocated to
the developing seed. Sheldrake er af.
{1977) noted that a substantial quantity
of phosphorus requirement by the seeds
was received from stem and aging
leaves. Ohirogge (1960) made a detailed
assessment - of the distribution of
in stem and leaves of
soybean. In soybean, 15 fold increase in
magnesium concentration was recorded
at pre-bloom stage, Ohlrogge (1960).
While studying the pattern of distribution
of assimilates in  soybean using 14C,
Stephenson and  wilson{1977) clearly
pointedo ut that at late stages of tne crop,
current assimilates move directly frem

leaves to the pod. Hymowitz er a/, (1975)
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showgd that,n 32 eptries of greengram &z -« (Titre sriethod) - and potassium” {Flame
range from 24.5 to 31, 2 I[]E.‘r qent prﬂtpm oy [phcrlumpigr mf;thad] Jb_a Rrote _prcantent
was recordeéd ant’ ‘thdVariation waslargel',r - in seed was estimated -by. method
due 1o the relative effioiehay fotproteir #1 » déstribed by Lowy et al. (1851

synthesis and translocation.
RESULTS AND DISCUSSION
MATERIAL AND METHODS = w # i+ b bt S0t 0z

In a comparative assessment of the

IJ]'EEEnt L genotypes, dlagnpm af nytritional
ptatus would.pe facilitated’ by knowing

Investigations outlined  in this

article, were ,cam,eq' out, qurtng 1978.81, -

in the Department, of Gmp Physialogy,
Tamil Nadu v Agnuulturai v University it ths cardinali concentration «of :niot ~ionly

Coimbatare-3:"The’ ub;awﬂf theinvesti- ' * " different parts ﬂf the plant, but. ‘the'fotal
gations  \was ﬁﬂinanlﬁ‘threctad tu‘uva]rdk _‘." 'F'E'f}f HS*WEH ThE 'l‘-IUEln ltatwe vaqu-s can
the stud\r of partitupmpg nj nqtneqt only E!'-"df‘- us m the BEﬂPt‘r‘Piq evqiuﬁtmn

elements, and, asalrwlatﬁ. in.the,genotypes hi ina gweusnmatmrn Based on the quantita-
of greengram- (Vigna radiata (L.) tive status of the elements and assimilate

wilczek) in relation to vyield. The  2nd partitioning of the material from the
genotypes chosen, varied in yield but had plant to the seed a brief discussion is
a PWE“PU of B0-§ 53 days. g the,present attemptedrwhichymay -be: of significance
stydy an attempt, has been made to, make, 1 in¢ the present  study. In the . tables
a gomparative evaluatmn of 15 genotypes (1, to 3), thetotal uptake; the content in
of greengram. classified as hngh yielders the seed andwpercentage partitioning into
{FlMS 4, Co.3,,11/99, ML 69.and Pusa the.seed: shave " been given. ' Although
Baisakhi). medjum yielders, (T 44,11/395, most of these elements are not related to
LAM GG 127, ML 73and 10/303), and yield: directly their participation in stimul-
loy ,viglders . (KM 1, PH 6, ML 62, DM/2. atien of thie metabolic pathway is certain.

and MH 1). P|am SBI’HP'ES were 13|{EI'I at The «role . of. individual element is
ful.:r stages of crop growth namely vegq- discussed below.

tatw, M_,tra{.-' flowering peak flowering

“and harvest, corresponding to _22nd, Total nitrogen. (Table 1):" It has been
36th, Enth and Edth day after Suwlng shown in the present study that for'
whpn numtmnai changes are expected A retention and development of -pods
tota) of 30 plant-_s per genotypes (10 from adequate nitrogen was essential 'The
eacb replication) was taken for sample. redistribution of nitrogen towards: ‘harvest
The plants, were dried, pooled is important which - will actually-indicate
and separated into root, stem, leaf  the balance sheet .and economy of the
reproductive parts and seed. These element. The work finds support.. from
independent parts  were . weighed, the work of -Ohlrogge (1960). During
powdered and analysed chemically for, pod filling, nitrorgen drops in root, stem
their total nitrogen (Humphries, 1956) and leaf corresponding * to' this, high-
total phosphorus  (Jackson, 1962) nitrogen content in the developing seed
carbohydrate (Somogyi, 1952) and for was evident, The date will- show that the
three cations namely, calcium, magnesium quantitative - redistribution” and -mobili-
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zation-of nitrogen’intothie seeld witl’ alse
decide 'the ‘performance 'of the' genbtype. "
Lathwell and Evans (1951) showed i~
soybean that high' nitrogeh’ adéumilation™
throughout tife* Gycle *resulted in better !
yield, "The final total-tiptdke’ "gave d*Very "
reliable *'indicatibn” of 1the’ differéntial '
partitioning ‘of nitrogen intd the ‘seed:'
this! the extenf of variation' i the'partio'™”
tioning:6f nittogén will b&'+uséfdl i'the™
judgement ofthe’ gﬁnu’typ‘h*s gy sk

TR S AT TR L S T UL AR (A T
Tnl:_qf phosphorus -'[T.Eblﬂ-_i;}, i}‘.husphums o
is majnly for. satisfactory,root. develop- |
ment and, crop. maturation;»Asa mobile,;
element, moderate level smaintains: the
productivity, where as high level is not
proportloriately ~useful. * Het.';ardmg "the
total ‘uptake by the'plant the H'ata‘ ‘did nbf'q
show much of variation, "justitying'™!
uenot*n_.rpm classrfmat:an. The variation
among genotypes “Wias" mostly in the’
partjtioning of the, materjal intaq, the seed
and subsequent copversion. to, the: final,
. product. Among, the high yielders, 48.17,.,
to 66.88 iner; cent of the total phosphorus

was transfeued 1o, the seed, . But in the)
case of low yielders arange, from 36.50;

to 45. 68 p&r [:Ent unlv was transferred iy
The posﬂmn ui‘ the !T'iEdII,IITI v:elqers was
not clear, most of thaﬂgenntvpes eqther
merging with high or low weiders while
there was great demand hy  seed. for...
phosphorus, its role in improving the yield
is not certain, though*such'an assotiation
was mdscatsd B '

Fa:assmm {Tah!e.?}

" Regarding putassmm, high accumul-
ation in stem, réther lhﬂn in root or leaf "’
“has been noted in soybezn by Ohlrogge
(1960). Towards seeds development,
potassium- moved to the: ‘seed. The total
uptake of potassium showed that low
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yiglters ““as*Wéll hs“some of the' " hilh
yielder§'Behave Sitiilarly. 1f'one considér
the guéntity’of pdtdssitim in'the $eed and
pefterttage” distributlon, vdriatioh 'existed
between thé' genotypes.’ “In"enétal the
potadsiiiin pattition'to seed if loW yielders
w8 less than in high vielders ‘F{egardmg
pa?tnfiur‘i “to seed the 'MEdium’ wetders
behaved"similar ‘to 16l Vieldsrs as'in thé
-::asé’ of 'total uﬁt_ak'éj

FRE
E.‘al::fumn (Table:2):
P5F o 0 &k b

A];pqugh rip C@Imum s, relptivley.
mmuhlle,u |::I-qr|tsL may, take;the element
wnth_ggt further ut:hzatl-::m From the table,
it was ‘ampw gwiient that tnta] upt:_ike
was fairly good, in,all the ..genotypes
except perhaps; MH 1. I,ML 62 and PIMS
4, The point of interest.is that, Ihq, total
uptak,l,e varied ‘widely among, genq}ypﬁs
al.tnuugh ﬂ]gls was ngt,; associated, with,
the genotypic per{ﬂrmlance and not even,
specific to the group. Another t'eature
was-that ‘the- partitioning 'of caleium inte.
theseed varied widely:again, indicating
the. great-degree; of.-variationr among
the.genotypes. Taking intorc@nsideration-
the percentage;. .- of ', partition,n - the
genotypes did not: appeara'to convey
particular information which avill -enable
to. establish . .any ¢elationship:. ~“Except
PIMS 4,0KM-1, PH 6 and DM/2, the rest
of the genotypes recorded -close values
of partition percentage..: Inspite of this
thera was -high ~variation in yield. Hence
the direct or indirect relationship between
the.calcium status and the .yield was
uncertain The genotypes PIMS 4 alene

- recorded high distribution as well as

yield.

Mgagnesium (Table 3): The element is
mostly related to chlorophyll develop-
ment as well as nodulation, although
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it'is found in all the tissues. As in the

case of other elements, level of
magnesium was marked at the top portion
of the plant, with peak at flowering,
thereafter dropping heavily. As in the
case of ealcium, the genotypic Vvariation
in total uptake was rather high, with
no particular association with genotypic
groupings. Further, the partitioning of
the element to the seed also indicated
that between total uptake and
percentage partition there was no
marked trend. Except genotypes Co.3,
11/99, ML 69, KM 1, DM[2 and MH 1,
the rest recorded varying yields, although
the range of partitioning was between
7 and 9 per cent. The only sugoestion
was that with highest partitioning in

PIMS 4 the maximum yield was in-

that genotype Similarly with lowest
partitioning of 6.18 to 6.27 in DM/2
and MH 1 respectively, the genotypes
were the lowest vyielders.

Carbohydrate (Table 3):
product of assimilalion the status of
carbohydrate is also considered and
presented in Table 3. Judging from the
total amount in whole plant at harvest,

not only wide .variation existed but
genotypic individuality or specificity was:

evident. The content of carbohydrate in
respective genotype or group did no
appear to be related to the yield factor
Regarding total amount, the amount of
carbohydrate in the seed showed rather.
clearly the association between carbohy-
drate and the vyield of the genotype
(Stephenson and witson, 1977) The
consistent low values in low yielders
was also characteristic and” moderate
values in medium vyielders was also
specific to the group. Among the
high vyielding genotypes Co.3 and

As the final

Vel-71. Na: 6

Pusa Baisakhi ranked high in respectiof,

“this partitioning of the assimilates.in the.

seed [t was clearly seen‘that - exnept
genotype ML 69 the other  four -main-
tained a distinct group SH'I'I'I|EI'I'1I". amung
low vielders PH 6, ML 62, DM2 and MH
1 occupied a distinct position. - Although
the five medium- yiejding mt.mhars were
close, the genotype ML 69. from high
vielders and genotype KM1 from Iuw yiel
ders were seem to merge with medlu_m,
yirlders. From the  above statement it
appeared that carbohydrate amouht and
partitioning can be relied upon as.one of
the major factors in ‘deciding vleld of
chosen genotype.

Regarding all the elements, genotype
PIMS 4 respunded maximum --and gave
h_lghest yield,

Protein clanrunt In seed (Table 4):.

The protein content in seed was not
generally relatéd to the yield. as seen'in
the table. The genm'fp& shuwed a
variation from 21-71 per cent (11/395,
PH6) to 24.06 recorded in genotype
11/99 while the high vielders. recorded
high protein content, between medium

- and low yielders there was no_ particulal

difference.

Protein turnaover - (Table 4):

The protein turnover/ha is as.importan
is the yield and vast differences amonc
‘he genotypes as well as groups were
dbserved. The maximum: turnover was
n PIMS 4 (293.78 kg/ha) while lowest
was in MH 1 (146 16kg/ha. Considering
the groups. the high yielders recorded &
range between 246.41 and 253 78-kgfhz
whereas the medium weldars racnrded £
range between 206.70 and 221,83 kg/ha
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The protéin turn over was rather poor

in the case of low yielders being in the.

range from 146.16 to 192.36 kg/ha. The

ranking _based on the protein turn over

strictl_y;’fblldwed_the yield pattern.

The protein and protein turn over are
considered together. Regarding
content of protein, the high and medium
'yielders perhaps recorded slightly more
than the low vielders. It is - primarily

the -

PRODUCTIVITY OF GREENGRAM

concerned with - protein turn over for a
unit area which speaks of the vielding
capacity of the genotype besides effi-
ciency in protein synthesis The protein
turn over was evidently more in the high
yielders followed by medium vyielding
members. As per the report of Hymowitz
et al 1975 efficient synthesis and
translocation of protein assimilates to the
seed decides the protein status of a
variety which was applicable here.

TABLE 1 Total uptake of nitrogen and phosphosur (ma/plant), distribution to the seed (mg) and
partition percentage in seed (%) of greengram genotypes.

MH 1 145.6

Total nitrogen Total phosphorus Yield

Genotype Plant
(a) (b) © (a) (b) () (9)

- PIMS 4 211.6 163.6 77.3 27.9 18.7 66.8 4.25
co 3 228.0 162.6 71.3 31.9 17.2 53.8 4,15
.11/98 208 6 146.3 70.1 30.9 161 52.1 3.80
ML 69, 2160 . 1378 618 323 155 484 3.58
Pusa Baisakhi 2216 - 1370 61.8 278 15.1 54.3 3.56
Tas 2246 1224 544 273 13.7 50.1 3.30
11395 176.2 118.6 673 25.1 13.8 55.0 3.26
LAM GG 127 178.1 . 127.2 71.4 228 145 63.5 3.19
ML 73 2257 123.8 54.8 35.6 14 3 403 3.16
10/303 182.0 1 1476 60.6 29,7 13.6 45,6 3.09
KM 1 186.6 1068 - 57.3 26.8 1.7 43.8 2.83
PH & 193.1 831 48.2 28.9 106 36.7 2,56
ML 62 159.3 91.4 57.3 23.2 10.2 44,2 2.42
DM/ 2 202.8 91.6 45.1 29.0 10,5 36.5 2.38
827 56.8 24.5 8.1 37.2 2.15

u#) = Total uptake by plant
'b) = Distribution to the seed
c) = Percentage in seed
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TABLE 2 Total uptake of potassium ‘and calcium (mgfplant) distribution to ne s8ed:-{Mg), ana.
partition percentage in seed (%) of greengram genotypes

L

Potassium -, Calgium_ = = "_‘___-:;I’-;l;[llg_i;
Genotype — e IFJ:m:
~ {a) (b (e) (a) () ey o @)
- L Ry ey :lj
2146 654 304 . 1081 6.8  B.2 4,35
ELM:? 4 266:.0 - 63.0 24.6- 153.6 5.8 3.7 415
11/89 252.8 53.8 213 o, " 1e0.B 6.0 . 3.7 2.80
- ML 69 2606 522 200 i54.4 . 57. 37 3.58
Pusa_ Baisakhi 237.2 50.5 21.3 138.1 57 - 4 286
T 44 o 2772 462 166 14486 52 . 38 3:30
11395 2346 485 ° 211 1174 5.2 4.4 3.26
LAM GG-127 238.2 499 209 128,2 5.1 3.9 3.19
ML 73 271.7 499 18.3 121.7 5.0 L4 316
10/303 246.1 45.7 18.5 1406 4.9 3.5 3.09
KM 1 2330 413 177 1244  B7 54 2.83
PH 6 218 4 39.4 © 18 1126 ° 6.1 5,5 .2.56
ML 62 184.7 37.2 20.1 _ 83.9 3g - 41 242
Dz : 270.2 376 13.9 146.4 28 26 2.38
MH/ 165.7 326 19.7 799 34 4.3. 2415

I:-EI]' = Total uptake by plant
{b) = Distribution to the seed
c) = Percentage In seed

TABLE 3 Total uptake of magnesium and total amount of carbohydrate, (mg/plant), distribution
to the seed (md) and partition percentage in seed (%) of greengram genotypes

Magnesium Carbohydrate : © 7 Yield/

Genotypes : . - plant
(a) (b) (c) (a) (b) = (9)

FIMS 4 825 12.2 ‘4.8 6859 301.7 -43.9 425
Co 3 96.3 59 - 6.2 687.9 356.9. 51.8 - 415
11/92 101.1 10.8 10.8 663.8 - 2683 - -4498 380
ML 69 852 , 6.8 7.2 7520 2649 352 3.58
FPusa Baisakhi 84.0 68 8.1 6746 3168 - .46.9 3 56
T 44 97.8 7.9 B.O .718.9 2376 . 330 3.30
11/385 757 6.2 a2 Jr44 2477 31.% . 326
LAM GG 127 825 6.1 7.4 6447 .. 236.0 36.6 L 319
ML 73 949 7.5 7.9 543.3. 2018 37.1 fE-."uB
10/3203 85.7 5.9 6.9 720.2 228.6 31.7 3.09
KM o1 854 8.1 9.6 618.3 2008 ° 325 2.83
PH & 78. 8.6 11.0 700 4 161.2 23.0 2.56
ML 62 - 691 5.6 B.4 5245 -- -166.9 -318 - 242
DMz 92.3 5.7 6.1 653 0 152.3 231, 238
MH . 65.9 4.1 . 6.2 96.0. 7 - 215

'616.7 - 260.9

(a) = Total uptake by plant or total amount in plant
(b) = Distribution to.seed.
{c) = Percentage in seed
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TABLE 4" Seed nimber/p od, -100-seed weight, 'protein content and “protein ; tum ‘over'in 15

~genotypes of greengram

Seed Number/ 100 seed Protein content Protein

Genotypes pod weight 1q) % turn over
(Kafha)
PIMS 4 10.5 3,73 23,0 - 230.6 . 293.7
Co.3 10.7 3.75 23.1 231.0 288.0
11/99 10.8 4.47 24.0 240.6 1740
ML 69 10.6 3.97 23.2 2326 249.5
Pusa Ba'sakhi 10.5 3.88 23.0 '230.0 2454
T44 . - 10.1 3.62 22.2 229.9 220.8
11/395. - 9.9 3.61 21.7 2175 2125
LAM: GG™127 9.9 3.70 23:0 2304 2204
ML .73 9.9 3.53 23.4 234.0 221.8
10'303 9.4 3.44 22.1 221.9 205.7
KM 1- 9.5 3.50 22.6 2263 192.3
PH 6 93 3.42 21,7 - 217.5 167.2
ML 62 9.2 3.40 226 . - 2223 164.5
DM|2 9.3 3.38 22.8 .228.0 163.0
MH 1 9,2 3.93 22.6 276,6 146 1

CD {P=0.05) 0,91 ** 0.18 - - —
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