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Summary Remobilization o "N from vegetative tissue of mungbean (Vigna radiata (L.
Wilczek) into pods was moasured during the reproductive phase of growth, Plant tissue was
labelled with "N during vegetative development. Experiments were conducted in the field at
two sites. At one site the soil provided cowpeas with most of their N but at the other site N
fisatior provided most of the N. Remobilized N from vegetative tissue to pods occurred soon
after they began to develop. The auantity of the labelled N ultimately remabilized to the pods
amounted to SO for one cultivar (£x33) at the high soil N site and 7077 at the low N site. For
the other cultivar (Tx13) the values were 259 and 307, respectively. The two cultivars per-
formed very ditferently with respect to partitioning of N into pods and the rate of N fixation.
Fven though more N was accumulated in the shoots of the high N tixing cultivar (Tx13) less
total N was contained in tne pods.

Introduction

Mungbean (1'igna radiata 11.) WilczeX) is an important food legume in many parts of the
world and it proauces a seed that is highly nutritious for human consumption”. Unfortunately.
mungbean generally produces relatively low yields in comparison to other grain leynmes®,
Some mungbean cultivars have o greater propensity than others to partition C into the seed
and increase the Parvest index'. It has been hypotiesized that yield of mungbean may be
limited by a *self” destruct” mechanism that oecurs during the reproductive stage of growth
because the N requirement for pod development cannot be met by the supply of N from reots
and nodules”. Nitrogen fixation in mungbean is maintained or increases during early phases of
pod development'". A clear understanding of the nitrogen nutrition of plants is important in
developing their yield potontial,

Considerable diversity exists among mungbean cultivars in their ability to obtain N through
Biological nitrogen fixation™ "', The purpose of our investigation was to Jetermine the par-
titioning of N in both a Ligh N, fixation cultivar ard a low N, fixing cultivar to develop a
better undgerstimding of the N -utrition of mungbeaa. The determination of the time during
tie nhenology of the plant ween vegetative N is remobilized 10 pods was of particular in-
terest.

Materials and methods

Two cultivars of mungbean were grown in the field during 1981 and 1982 to deternine
their partitioning of' N into leaves, stems, anl pods during reproductive growth. T'he scil is a
Lufkin fine sandy loam belonging 1o the fine, montmorillonitic thermic family of Vertic
Albaqualf. Soii tests Tor I and K indicated advquate levels of these nutrients. Nonnodulating
soybeans were growgs to meuasure plant avadable soil N''. Relatively high levels of s0il N were
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.
present in 1981 as compared to 1982, In 1982 15 Mgha™' sawdust was applied and rototilled
into (he soil to a depth of approximately 15 em to immobilize soil N.

Mungbean cultivars Tx13 and Tx33, selections from aceessions 1133 and 1476, respertively
of the Asim Vegetable Research and Development Center, were used in this study. Preliminary
testing in the greenhouse and field indicated that cultivar Tx13 was o potentially high-N,
fixing genotype while cultivar Ta33 was a low N, fixing genotype® ',

A rundomized complete block design with tour replications was utilized in 1981 and 1982,
Treatments were the two munebean cultivars and “Lee’ varicty nonnodulating sovhean. Plots
consisted ot three rows 8m les. with b spacing between rows, The relatively wide row
spacing facilitated sampling. Seeds were heavily inoculated with rhizobin and hand planted.
Seedling: were thinned 1o four per 30 em of row, Soil moisture was supplemented with irrigation,

The vegetative portion of plants were labelled with "N by making foliar application of
a solution ot urea Y97 enriched with "N which also contained the surfactant Tween 80
(L00ulml )™ “recautions 1o prevent overspray to adjacent rows were utilized®. Urea was
applied 1 hour after daybreak when dew was still present on leaves and the air was calm. Rapid
uptahe of N was expected®. In 1981 uren was applied 42 and 45 days after planting. Some
plants of both cultivars Lad formed a tew flowers by the second application. The flowers were
removed after application of 1N 1o prevent pods obtaining N by this route.

Application ot the urea wae not quantitative therefore results are expressed as relative
distribution of "N within parts of cach plant. Leaves were sprayved until the upper teaf sucfaces
were thoroughly wetted, Approzimately 200 mil of solution was applied per 7.6 m of row at
cach application. The concentration of urea utilized was 200mal ' of solution for the rirst
application and 400 mgl " Tor the second application. By extrapolation, the total quantity
applicd was iess than 0.5 keha ' Because in 1981 plants contained approximately 0,057
PN exceess atter application, less urea was utilized in 1982 10 reduce the cost of "N, One
application of only 200 ml of urea solution (230 mg urea 1 ') was applied 37 days afrer planting
to 6.8 m ot row,

Plots were sampled by collecting shoots of all plants in 60 cm of row at five weekly intervals
Leginning at fuil flowesing. Plant shoots were separated into stems, leaves, and pods the same
day of collection and dried in a foreed draft oven at 63°C. Dried samples were weighed and
ground. A subsample was collected and ground through a 1 mm screen so that a representative
sample could be obtained tor total Kjeldahl N analysis™. An isotope ratio mass spectrometer
was tsed for ' N ~nalysis®. Plants not sprayed with N were utilized for natural abundance
vialues. Analysis of variance was performed on cach plant part and lines were fitted to data
by use of regression analysis.

Results and discussion

The first year ot the eaperiment no effort was made to control availability of soil N and
nonnodulatirg soybeans contained (4.5 ¢ N in ¢0cm of row) as mucli or more N as the mung-
beans (g, 1), Assuming mungbeans were equally able to utilize soil N as the soybeans. then
most of the N in the mungbeans was from the soil. The second year of the experiment soil
N was immobilized by incorporation of sawdust. The non-nodulating soybean contained
1.2 ¢ N in 60 ¢ivof row which was much fess than contained ir. the mungbeans (Iig. 2),

Mungbean Tx13 produced less dry matter in pods than mungbean 'x33 in 1981 when soil
N was plentitul; however, total div matter produced in the shoots by the two varieties were
comparable (Mg, 23 In 1982, when plant available soil N was relatively low, mungbean Tx13
produced much more total dry matter than mungbean Tx33 but the tinal seed vield was similar.
Mungbean Tx33 produced pods carlier and at o faster rate than mungbean Tx13,

When the soil ¢(1981) provided maost of the N for plant growth the quantity of N in plant
shoots was similar Yor both varieties but the distribution in the plant parts was different (Iig. 1),
Mobilization of N tfrom leaves to pods cannot be clearly discerned for Tx13 from the total N
data in Fig, 2. Por TX33 net mobilization of N from leaves to pods occurred after day 65 when
S0 of the total Nin the pods had already accumulated
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Fig. I. Nitrogen accumulation in the total shoot and plant parts of two cultivars of mungbeans
grown X years in the field. Lines were fitted by regression and the verrical bars indicate the
standard error of the means.

In 1982 when T3 was more dependent on N fixation than it was in 1951 there was a
continual decline in the total N content of leaves beginning with the development of pods
(Fig. 2). Apparently. N was mobilized from leaves to meet the N demand ol pods for this
low N, fining variety. For Tx13 net loss of N from leaves (o pods did not occur until {ate
in the pod development period (Fig. 1), The partitioning ot N from leaves to pods was much
greater for Ix13in 1982 than in 1981,

Nitrogen was mobilized from leaves of botle cultivars to their pods immediately on onset
of pod development (i, 3). This occurred both years which indicates the souree of N, soil
s Ny-fixation, tor plint crowth did not change this qualitative relationship. The "N content
of the stems was quite stable and no relative oss of N from stems oceurred in either veur.
The extent of the mobilization of labelled N trom leaves was more than 50 for Tx33 and
approximately 2877 for Ty13.

Net foss ot Nodid not oceur from Jeaves during carly pod development (big, 1) but N
previously incorporated into vegetative tissue was detected in the first sampling of pods (I'ig. 1),
Apparently. the source of Noosoil or atmosphere, utilized for plant srowth did not prevent
mabilization of "N Jrom vepetative tissue. It also appears that N was mobilized from leaves
even though the rate of N accumulation in pods was no more rapid than the rate of total N
accumulation in the whole shoots of Tx13. Contrary to the self-destruct hy pothesis” it seems
that mungbean did not mobilize N in response to inadequate uptake of N from the root or
nodule but because of some other physiological factor. Similar results were also obtained
tor soybeans®.

The two varieties of mangbeans ditTered considerably i heir ability to fix N and in their
partitioning of N into vegetative and reproductive tissue, Efforts to promote seed vield of
mungbean by increasing N, fixation must also inctude characteristics of high N partitioning
into pods. Additional rescarch is warranted to evaluate mungbean varieties with respect to
their ability to fix N and to partition the N into pods to identity genetic material uselul to
the plant breeder.
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Fig. 2. Dry matter accumulation in the total shoot and plant parts of two cultivars of mungbeans
grown 2 years in the field. Lines were fitted by regression and the vertical hars indicate the
standard error of the means.
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Fig. 3. Distribution of *N in vegetative and reproductive tissue of two cultivars of mungbean
grown in 2 years in the field. The '*N was incorporated into the vegetative tissue prior to initiation
of pod development. The lines were fitted by regression and the vertical bars indicate the
standard error of the means.
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