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Short Communication

Response and nutrient uptake of urdbean and mungbean genotypes to optimum
nutrient supply on nutrient deficient sandy leam soil
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Nutritional deficiency is one of the key factors for low
productivity of various pulse crops as most of these crops
are predominantly grown on marginal and sub-marginal lands.
Despite this, fertilizer recommendations to these crops do not
receive proper attention. With intensive cereal-pulse cropping
systems, depletion of native soil nutrients is rapid and with
that even the soils once sufficient become nutrient deficient.
Soil profiles of major pulse growing regions of India were
found multi-nutrient deficient (12). Urdbean (Vigna mungo L.
Hepper) and mungbean (Vigna radiata L. Wilczek) are two
major kharif pulse crops grown in many parts of India. Though
nutrient recommendations are available to these crops, their
application is very rare, resulting in the dependence of these
crops mainly on soil nutrient source. Therefore, when these
crops are grown on nutrient deficient soils, genotypes which
can mobilize native soil nutrients or which can utilize limited
added nutrients more efficiently, perform better than others.
The present study examined the variations in the response
and nutrient uptake of urdbean and mungbean genotypes to
optimum nutrient supply on sandy loam soil tested deficient
in many nutrients.

Bulk surface soil (0-15 cm) was collected from New

" Research Farm of Indian Institute of Pulses Research, Kanpur.

Collected soil was processed and analyzed for various
physico-chemical properties of soils (5). Mineralizable nitrogen
(N) was estimated by an alkaline permanganate method (13),
available phosphorus was extracted with sodium bicarbonate
(9), potassium by 1M neutral ammonium acetate (4), sulphur
by 0.01 M CaCl, (15) and available Zn by DTPA (6).
Experimental soil was slightly alkaline in reaction (pH 7.7),
non-calcareous (CaCO, content 8.5 g kg"), low in organic
carbon (2.1 g kg"') and sandy loam in texture (sand, silt and
clay content 64.5, 30 and 5.5% respectively) belonging to
Ustrochrepts (Inseptisols) and was deficient in available N
(140 kgha™), P (3.2 kg ha'), K (90kgha™'), S (6.8 kg ha'') and
Zn (0.4 mg kg™"). Four kg processed soil was filled in plastic
pots and ten genotypes of urdbean and mungbean were grown
up to flowering stage. Two levels of nutrient supply were
tested viz., control (no nutrient supply) and optimum nutrient
supply (on the weight basis 20 kg N, 60kg PO, 20kg K,0, 20
kg S and 25 kg ZnSO, ha') with four replications of each
treatment (during kharif 2002). At flowering stage, the crop

was harvested. Root biomass was collected after gentle and
proper washing of roots. Harvested shoot portion were dried,
grounded and analyzed for total N content by Kjeldahl method
(13). Total P content in the plant material was determined after
diacid digestion and P content in the extract was determined
by vanadomolybdophosphoric yellow colour method (5). Total
uptake of N and P in above ground parts were obtained from
dry matter yield and nutrient content.

Irrespective of crop and genotypes, significant increase
in root and shoot biomass was obtained with optimum nutrient
supply (N, P, K, S, Zn) over untreated control. However,
considerable variations were observed among genotypes of
both urdbean and mungbean with respect to dry matter
production (Tables 1 and 2). Shoot responded more
conspicuously to optimum nutrition compared to root growth
in both the crops. The extent of dry matter yield response to
optimum nutrient supply also varied between two crop
species. Mungbean responded to greater extent in terms of
root, shoot and total biomass to nutrient supply as compared
to urdbean. The root dry matter of urdbean increased from
0.62t0 0.97 mg pot' (62 %) whereas shoot dry matter increased
from 1.09 mg pot' to 1.86 mg pot* (71%). The overall increase
in total dry matter was 68 % in nutrient supply treatment over
control. In mungbean, response in terms of root, shoot and
total dry matter to nutrient supply was 89, 98 and 95%,

Table 1. Response of urdbean genotypes to optimum nutrient
supply on sandy loam soil
Genotype Urdbean biomass (g/pot)
Root Shoot Total
Control Optimum Control Optimum Control Optimum
PDU | 0.56 0.68 0.99 1.28 1.65 1.96
IPU 94-1 0.54 0.72 0.73 1.23 1.27 1.95
PantU19  0.68 0.95 1.07 1:54 1.41 249
PantU20  0.62 0.85 0.93 1.68 1.55 2.53
WBG 26 0.75 1.05 1.46 2.07 221 312
WBU 108 0.60 0.91 1.28 1.67 1.88 2.58
TU 94-2 0.48 0.89 0.85 1.75 1.33 2.64
RBU 38 0.80 1.41 1.69 2.94 2.49 435
(Bharkha)  0.65 1.30 1.13 257 1.78 3.87
TPU 4 0.40 0.92 0.77 1.86 1.17 2.78
Sarla
Mean 0.62 0.97 1.09 1.86 1.67 2.83

CD (5%) 0.27 0.65 0.92
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Table 2. Response of mungbean genotypes to optimum
nutrient supply on sandy loam soil
Genotype Mungbean biomass (g/pot)
Root Shoot Total
Control Optimum Control Optimum Control Optimum
HUM 1 0.29 0.58 0.75 1.17 1.04 1.75
TDRM 1 0.36 0.66 0.66 1.66 1.02 2.26
HUM 12 0.51 0.68 1.10 1.60 1.61 2.28
Co4d 0.53 1.05 1.04 2.09 1.57 3.14
PantMung  0.38 0.75 0.73 1.55 I.11 2.30
4 0.29 0.72 0.54 1.46 0.84 2.18
BM 4 0.54 0.84 1.06 1.57 1.60 241
Ganga 8 038 0.65 0.65 1.26 1.03 1.91
Pant Mung 3  0.27 0.68 0.41] 1.28 0.68 1.96
Dholi 1 0.39 0.80 0.74 1.63 1.13 243
PDM 54
Mean 0.39 0.74 0.77 1.53 1.16 2.27
CD(5%) 0.17 0.18 0.71

respectively. Significant response of both the crop plants to

nutrient supply was attributed due to multi-nutrients deficiency
suchas N, P, S, K and Zn in experimenta! soil.

In both the crops, considerable genotypic variation in
response to nutrient supply was observed. In urdbean, total
biomass yield ranged from 1.17 gpot' in Sarlato 2.49 g pot -
!'in RBU 38 in control treatment. With the addition of nutrients,
the biomass yield increased to 1.95 g pot”' (IPU9%4 1)t04.35¢
pot”! (RBU 38). In case of mungbean, total biomass ranged
from 0.68 g pot™! (Dholi 1)to 1.61 g pot” (HIUM 12) in control
treatment. This range increased to 1.75 g pot™ (HUM 1) to
3.14 g pot! (Co 4) with nutrient supply. This indicates that
the yield pattern of particular genotype also differed between
nutrient supply treatments. Some genotypes performed better
than others under nutrient stress condition whereas the same
genotype did not perform superior to others under optimum
nutrient supply. Thus, blanket recommendation of nutrients
to all genotypes may not result in full benefits of nutrient
supply to particular crop species.

Nitrogen content and uptake differed considerably
among genotypes (Fig 1a and 1b). Shoot nitrogen content of
urdbean ranged from 1.93 to 2.48 % (Mean 2.19 + 0.10) in
control treatment (CV 9.5%) and with optimum nutrient supply,
this range increased to 2.27 to 2.67 % (mean 2.44 + 0.10, CV
5.3%). Mungbean shoot also maintained more or less similar
levels of nitrogen content with the mean values of 2.13 +
0.07% in control (CV 7.0%) and 2.55 £ 0.15% with nutrient
supply (CV 11.9%). Shoot nitrogen content in both the crop
plants showed significant correlation with shoot dry matter
yield in both the treatments and correlation coefficient values
varied from 0.81 to 0.87 in urdbean and from 0.75 to 0.76 in
mungbean. However, lower correlation coefficients were
observed between shoot N content and total dry matter yield.
Significant correlation between nitrogen content and dry
matter yield could be attributed to the limitation of nitrogen in
plant tissue. Genotypes, which maintain relatively higher

nitrogen content tend to produce higher biomass. As soil
was very low in organic carbon content, symbiotic nitrogen
fixation process also affected negatively for want of carbon
source. Therefore, plants responded tremendously to optimum
nutrients supplied externally. Ali et al. (1) reported that the
variability in the proportion of N derived from N fixation varied
widely from 0 to 100 % in urdbean and mungbean main:y
because of fluctuations in soil temperature and moisture
during monsoon season. Dey and Tilak (2) indicated that
biological N fixation often affected adversely with adverse
soil conditions like salinity and excess moisture. Pulse crops
depend on external nitrogen supply in absence of favourable
soil conditions for biological N fixation.

Mean nitrogen uptake of different genotypes of urdbean
and mungbean is presented in Fig. 1b. It indicates a lot of
variation in N uptake among genotypes in control treatments,
urdbean N uptake ranged from 15.6to 41.4 mgpot' (CV 37.4%)
and mungbean N uptake ranged from 8.3 to 27.6 mg pot '(CV
38.9%). With optimum nutrient supply; N uptake increased to
more than two-fold over control ranging between 20.1 to 78.5
mg pot™' inurdbean (CV 37.7%) and to 27.5 to 59.8 mg pot™ in
mungbean (CV 39.4%) with nutrient supply. Different
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Fig la. Nitrogen content of urdbean and mungbean as influenced by
nutrient supply (Mean of 10 genotypes)
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Fig 1b. Nitrogen uptake by urdbean and mungbean as influened by
nutrient supply (Mean of 10 genotypes)
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genotypes of these pulse crops need different amounts of
nitrogen to produce unit biomass, thus requiring variable
amounts of nitrogen.

Shoot P content ranged from 0.09 to 0.13% in urdbean
(CV 12.3%) and from 0.09 to 0.14 % in mungbean (CV 17.5%)
in absence of nutrient supply (Fig 2a and 2b). With optimum
nutrient supply, P content in shoot increased to 0.13 to 0.18%
in both the crops (CV 11.9 and 11.1% in urdbean and
mungbean, respectively). Variation in P content among
genotypes in both the crops was higher in control than in
optimum nutrient supply. Under control treatment, urdbean
genotype RBU 38 and mungbean genotypes HUM 12, Co 4
and Ganga 8 maintained higher P content in the shoot than
the other genotypes under nutrient deficient condition.
Genotypes with higher P content showed higher shoot dry
matter yield and correlation ranged from 0.94 to 0.96 in urdbean
and from 0.51 t0 0.95 in mungbean.
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Fig 2a. Variations in P content in urdbean and mungbean genotypes
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Fig 2b. Variations in P uptake by urdbean and mungbean genotypes

Wide variation in P uptake was observed among
genotypes irrespective of the nutrient supply (Fig. 2b). In
urdbean, P uptake varied from 0.69 to 1.75 mg pot (CV 38.9%)
in control and from 1.60 to 5.29 mg pot” in optimum nutrient
supply treatment (CV 39.4%). In mungbean, P uptake ranged
from 0.37 to 1.54 mg pot™ in control (CV 46.6 %) and from 1.52
to 3.76 mg pot” with optimum nutrient supply (CV 28.4 %).
Such variations in P uptake among genotypes were reported
earlier in wheat and barley (10, 16). Among grain legumes,
variations in potassium use efficiency were reported in
common bean by Fageria et al. (3) and genotypic variations in
P use efficiency in pigeonpea from iron-bound P was reported
by Subbarao et al. (14). Variations in genotypes in nutrient
acquisition arise primarily through differences in root
characteristics such as root system, size, morphology and
physiology and the associated changes in root surface area
for absorption of nutrients and changes in rhizosphere
chemistry (8). Root characteristics that result in exploration of
larger soil volume or alter the release of phosphate ions from
soil particle are of great importance in P uptake because of the
low mobility of P in soils. In the present study also, in absence
of nutrient supply, genotypes with larger root dry weight
showed higher P content and P uptake in shoot. However,
this trend was not clear with external P supply to crop plants.
Mobilization of insoluble Fe or Ca —bound P in soil may vary
among crop species. Many crop plants particularly pulses are
known to produce different organic acids, phenolic
compounds, acid and alkaline phosphotases which can
mobilize P from insoluble P sources (1). In a recent study on
genotypic variation in P use efficiency contributed more than
P utilization efficiency to the variation of grain yield among 42
wheat genotypes (7). Therefore, considering a genotype as
one of the factors in formulating nutrient requirements of a
crop or cropping system would results in precise fertilizer
recommendations and higher efficiency of applied nutrients.
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