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Summary Rem obilizatin of "N from vegetative tissue of iungbean (l'igna radiata (L.)
Wilczek) into pods was ni. asitred during tie relroductiv phase of growth. Plant tissue was
labelled with "'Nduring vc.etative development. l'xp riments were conjticted in the field attwo sites. At one site the soil provided covpcas with m(st of' their N butt at the othet site N
ti.atin' provided host of the N. Retobil~zed N froni vegetative tissue itpods occurred soonafter they hegan tode velop. The quantitv otfthe labelled N ultitately, remobilized to the pods
aittoiited to 5(1' for one cultiv ir ix ,3)at the high soil N site and 71'; at the low N site. For

'
the other cultivar (Txl
13) the values were 25 , and 30':.;, respectively. The two ciiltiva rs per
tioritcd very dilTfrcntly \\ithrespect to partitioting of N into pods and the rae of N lixation.
lven though more N was accunnulted inthe shoots (of the high N fixing cullivar (T.%,13) less 
total N was cointaited in tie Plods. 

Introduction
 

Mungbeai I1,Jita radiate It..) Wilzck) is ainituiportant food legume itt ttany parts of theworld a1d it prooutes a seed that is highly nutritious for hui1tan consutinption". Unfortunately
ungbeati 
 ',enerally produces relatlisely tow yields in contpalrisoi to other grain le.,unies".

Some mitungbealn cultivars have a greater propejisitv than niteis to partition C into the seed
3tid increase the 'arvest index'. Ithas been hyp(othesized that yield of ttungbean imay be
linmited 1)ya 'sell' destruct tilechaitism that occurs during the reproductive stage of' gross t
because the N rtquireoient lor pod devclopItit ii cannot 
be met by the supply of'N from roots

and nodules". Nitrogen ti'ation inmutngbe.lat is iaintained or increases during early phases of
 
pod developient I"''. ut'derstanding of the nitrogen%cl,'ar nutrition of Ilants is important in
develoling their yield lwt~ntial.
 

('oiiderable diversity exists atiolu ItiLtngleat cultiiars in their ability to obtain N through

Hiologicl nitrojetn 
 fixatiotn''' , '. lie niurl)tse f our investigation was to deternine the par
titioning of N inboth a 'ull 
 N, fixation cultivar and i low N, fixing cultivar to develop atetter uiierstanding of" the N "t-trition of itnungbeat. The detertiti onatit time duringof the 
I e nhenology of the plant ss'tt v.getlive N is remobilizel to pods was of' particular in
terevt. 

Materials and metlhods 

Two cultivars of nitingbeat ws'ere grown in the field duritig 1981 and 1982 to deterntine
their partitinning of N into leaves. steins, ari pods during re productive growth. [hc sc,ilisa
Lufkin fine sandv loami telonginug to the fine. tontlmorillonitic therinic family of Vertic
Alarqualf. Soii tests for P and K indicated adequate levels of these nutrients. Nonnod, lating
soybeans were gr ,osvtto mieasure plant avalable soil N" . Relatively high levels of soil N were 
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present in 198 1 as compared to 1982. In 1982 15 Mg ha - sawdust was applied and rototilled 
into the soil to a depth of approximately 15 cm to immobilize soil N. 

,Muntbean cullivars T% 13 and Tx33. selections tront accessions 1133 and 1476. respeitively 
of the Asi in VeLetable Research aid I, lvelpment ( enter. were used in this study. Prelimoinary 
testing in the greenhouse and field itidicated that cultivar Tx13 was a ptentially high'N. 
fixing genotype while cultivar 'Ix33 was : lo\%' N. fixing geiolype' 

A randomnized cttnpllet block design with tour replications w\as utilized in 1981 and 1982. 
'Ireatmenits \were the tws'o Ititittebeal eultivars and "l.ee' variety nonnodUlating socheall. Plots 
ciisisted it'three r'\,..s Nin Ic. with I III spacing bet weeni rows. The relatively wide row 
s ti l;acil itaited sttplint.. Seeds were ieavily inoculated with nilizolia and hand planted. 
Seedline were thitted io tlour per 3(1ct of row. Soil moisture was suppleittnted with irrigationi. 

The vegetative portion oI*plaits were labelled with 'N i making foliir application of 
a solution of' urea 99'; erihLed .\ ith IN which atls conitaitned the surfaciant Tween 80 
(ttpl fltl , ,. "reeatltiois to present iiverspray to adjacent rmws were utilized. Urea was 

applied I htur afler dh\break we tide\\ was ;till present ot leav,'s and the air w as calm. Rapid 
uptake of "N was expected', li 1981 urea was applied 42 aid 45 days alter planting. Some 
plants ot bouth cultiicars lad l',rted a few fliwers byli te second applicationh lie ftlwers were 
reIuCled afler applieatiiin of' N' present pods ohlbtaining 'N by this rouie. 

Application ot the urea msa, not quantitativc therel'tre results are expressed ;is relative 
distribittiotn of' ' N wilin parts ,f each plait, leaves wuere sprayed until the upper leaf sufaces 
were thlorughly \cetied. Appiiemltcly 200 fill ti -:lhtion \%as applied per '.6 in tif row ,t 
each application. [he coniicentrationt tl' tLrelt utilized \ias 200(fi t I ' of' siltjti l for the first 
appliCatioln and ,4001 Inl I 'l the ,eCtd application. It extraliolatoitl. the total (Ialtlli' 
applied was 'ess tlhani (.5 L! lia '. Iecase iii 1981 plants eutained apprioximately (.05'; 
'N excess after applicatiui, less tirea w:is utilized if) 1982 to reduce the cost of '"N. One 
aplplica ion u1 olly 21( 11 ' urea sotlution urea \) ipplied 37 das after plantingi 250 i, I was 

to 6.8 it of row. 
hts were "aitipled h\ coletCling slhoots of*all plants ii (t ci of' row at five weekly intervals 

bginnig mi t1til to\\cin,. Platit shoots were separated into stems. leaves. and pods the Sile 
day of eollectionild dried ini a forced draft oven at 65TC. )ried samples "ere weighed and 
ground. A sulsaitple was collected aiid grotud lhritugh a I totu screen solthat a representative 
Sam11ple COUld lie uuhtAiled for total Kieldalhl N ainalysis'. .A\n istope ratio itiass spectronmeter 
WaS used fIor ' N "italyssis. Plants tot sprayed with 'N were utilized for nattiral a;lIftdttiee 
values . Aialysis if variatnce was perfortiied oil each plat part and lites were filttd to data 
by use of regression antlysis. 

Results atd discussion 

Tire first ,,'ea r of' the experiment no effort was made to control availability of stil N and 
nonnodtlatii v siybean;: contained (4.5 g N iii 60 c of row) as ilttLcl or mtiore N is the fillitg
beans (1ig. II. :\sstmini. mun were able toi utilize soil N the soybeans.i beats equally as then 
in )st of the N io the tttbeajns \w*asl'tiiii tie sioil. The secotd vear of the cxperinlent soil 
N w:is iittittohili',.d by intcorpoiration of sawdust. The nln-todtuilatitg suybean contained 
1.2 g N ii ll c o rw\ which sw'asittieh less lthain colitain,_d it. the Intiibcains tWig. 2). 

ltitiglean 'Ix !3 proudced less dry tiattcr iii pods thati imu.ttbcan C'x33 in 1981 when soil 
N was plentihil htwever, total ilihy matter pilodluced iii lie sliits ly tile two varieties were 
colrarablc (Fig. 21. hi 1982. hen plant a\ailuble soil N was relatively lowi, tuigleai Txl 3 

uch total dry mitvatter thanIiiitigbeait 
Mungleati lx33 prtuced puids earlier and at a faster rate than mitutghean Yx13. 

When time soil 19811 providvd ttMiist off the N f'or plant growth tie quantity of' N ifi plant 
shoots w:is simiilar lor bith vurictics but the (list ributii ii the plant parts was dil'ferent (In. I). 

IprodueCd mtL more 1'x33 btt tILe 'intl seed yield was similar. 

Mobilization of' N frotm leai.'es to piids eatan t be clearly discerned 1'r Ix13 frout the total N 
data ii Fig. 2. lot Tx33 net mobilization of N from leaves to pods occurred alter day 65 whem. 
5(1:; tl' the total N in time pods had alreadl acttutulated 
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I'ig.1. Nitrogen acciiumulation illtiletital slo-t tlidplolilparts ol'twVo Uultivars ,f tingbealis 
grow.n 2 years illthe Lines were tilted by il.'Sfild1. lrt' Ssli.i aMid tlie rT'tit'ral illdlia tile 
standard error of the iteas. 

In 1982 when T\33 was Illore dependent on N fixatlion than it was illM191 there was a 
contital decline in the total N cotlltent of leaves teinhItitt %\'itlh of* podsthe develotCtliMt 
I ig.2). Appare ntly. N was tobilized frot leaves to Int iltN dicottd (i.ofpods for this 
low N, fising ariety. I[or l\l 3 net lossof N frontIc', 10 iodts did 11ot cculr until late 
illthe pod developlncnt I)eliod (I iL. I).[lie partitinin, of N 'roio leaves to pods wat mchlt 
greater for lx 13 ill1982 tham in 1981. 

Nitrogen was mobilizcd from leav'es of bolh cfltivairs to their pods iim;edimtly ol onset 
of pod develolplCtl lie. 3). Ilis occurred boltthe:lrs which indicates the source if'N, soil
 
i's. N,-fixation, for plont 
-rowth did tot cltantge this quAitative relatiolll if. The "N content 
of tilestets \w;asquite stable and no relative loss of 'N frotln steIns occUrred in cithel year. 
[te e\tenlt off the niiofilization of labelled N 'ront leaves was more il:ll5ff f'orl1x33 aid 

approxiitiatel. 25' ; or I x 13. 
Net loss oit N did not occur frnt leases durintg eaIly pod dev t

l.pitteit (F'ig.I1 btll"N 
previously ilncorporatcd into vecretatirc tissue was detected illthe first saimplinyt of pods (Fig. 3).
.\lptarentlv, tilesource w N. soil Or atnospliere, utili/ed for p11ln1_rrowtli did not prevent 
illobilization of ' N Irot eCf:ktie tissue, It ako appears thaltN wals mobilized froll leaves 
even though the rate of N aecltinulfation ill pods was no lore r;ipid tIan lie rate otf total N 
acctlliulatioti in tile shole sf iots of x 13. ('unl:tr h tie self-destruct hypothesis' it seetits 
that iittungfeal did not imtobilize N itt response to inadequale uptake ouf N fron the otut our 
ntodule bui bec:u, of st'ile oether phtysilogical factor. Similar results were also oubtaitted 
fur soubea its'. 

The two varieties (if' intuteaut, differed co;siderably it. their ability tolfix N sand in their 
partitiotning of N intio vetfatire and reprtdutive tissue. Efforts to prolote sced yiell of 
nutingbean by increasing N. fixation tliust also inclutie charactcristics oi' hig'h N partitioning 
into pods. Additional research is warranted to evaltate inutnrbetian varietcies with respect to 
their ability to fix N and to partitioin the N into pods to identify geneuic material useful to 
the plant breeder. 
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2. Dry mat te r aice nnulat ionii 
grown 2 years in the f'ield. Lint's were fitted by regression and the rc'rtical bars indicate thle 
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Fig. 3. l)istribution of "N in vegetative and reproductive tissue of two culthars of mungbean 
grown in 2 years in the field. The "N was incorporated into the vegetative tissue prior to initiation 
of pod development. 'Tie u'neswere fitted by regression and the vertical bars indicate the 
standard error of the neans. 
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