
- -

HMTIIS('I[:NCE, 22(6):13 13-13 15. 1987. 

Influence of Root and Shoot o NFixation in C-w pea Oi 2 
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SIitgon, 7 -_I. 

.,hhlitioI 00/tIiot . . Itll tnt,'tti1itht. Southt-riipici. accllient.' rcluctior, Lrfting, 
reeding 

loytract. Reciprocal and self-grafts %eiernmade usivg four cov pea 1 ipl'z uinguictlIaktl 
IL.) Walp. I genl t pesl, !I-Brwin ('ro, (le',*Il-Callico Crod,(er'., I.- lush Purple Itlull', 

a (I '1.-'1'X460%' previously i(lentified tIr their high (III or lowv II.) N, Iivation efficie-ncyv. 
(;rafts were made on day 12, an(i N, fixation arial)les %ierecvlluated 3F ilays alter 
planting. lighest vitcogenase actii %as obtaine( in the self* grafts t' high N, ling 
lines, whe!reas nitrogenase activity of' iof%N,-lixing geni pe!,. \ies generlM iaci'eastd 
by gralting onta high N_-Iixing stocks. Nodule nulber wsas inluence(d onh, by root-
sfoci.. Whether roit ock or scion is the liiiting tictor in N, fixatioi t flicienc. MAY 
Ile cultivar-specific. 

Intras'ecific v'arilhiliv for N, ixiti;i 117 
aind tIre inhicrilmict of N ,atliin cllicienc: 
in co\pca ( 1)) have occ reported. I I0',-
ever, lir role of rotStiOck ari scion is It 

ccarilv understiotld. Interviricial Orilin hair,, 
been used "xil , 'he I (lx-im' IMIA iL.)lv'c: 
\:rr.] Ii d eriliic the cffccts of rool tock 
and scion Ii "cxiral physiotgictil chiarie-
tcristics (I. 2, 5-,q, II, - ). Aimtoig Ies,' 
effects. N, fixilion has !ecir studied ith\x111 
ci, iivars irVIi;'il didfcrcil Iixiition p.rtcitis, 

Rcciproc.11 grait experiimcl, h!vc ,hiownr that 
thidlittir is , rtririlcd hv tire ioo lstick 

through its susceptihilily to inectin hxv a ­
i ii.,/I*illio). l,\, rstii c also x 

shiown io he titittliairt i ItC ririnfliuIL' -­
cific tldule alctivity. Ailihougi tle dry weight, 
dcvclopniial stiuc. anl phhtsnrlhclic ac-
tivily of' the st'lol iil.,o influencetd specific 

nodule activity. Noduile fresh \ciigi t ap-
pc:,red torhe Ciotrorlled byv ilva:i!ilH-e phlio-. 
synthate from scin (8). i1lhe lire shoit riray 
r'gtuli;c N, tixitin in the tiul,:s by pir-r pro 
ticinjti)1 sort lieutihirtiv and or iribilorviht 
SUhstiMacCs (13,. 

Specific nodule activitv iul ihvb i 
Ittind it)vary \itil Iie develpler:ril stagc 
oft the plaint, \itlh hihi attix'ity sotn iterCT 
ntoulatiOn (28 dI:i'.l. Aind l]o\ ,iulivity durig 

Jc\Co pCd Cili.,l sis t Cl lie rtrdiilc Ih,-
CarriC aic (7 ,)8. (ii iirn tiots used 
tO tituV the dcClirlC in N, IiXaiiin duiint 
fril ii S(lv'e I (1)) YtrillurituCivxehIipll:t 
.ci;n gratfcd oiltt lirin roollt ck ialit 
had l tC6 h il p' ik ot N fixatlion i10-
diuk.d a SCCtIL!N lixltiur peak oin ire sirne 
oi sYxtcri. illJ, peak iidlictilcd tirit tie tdc-

(line is [riClsllc (9) and that phvsiilo.iiil 
iiCs ill the sihoot, niehr than simply nr-

iritional sties due it) the fruit loiad. Controls 
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vcg!ctative gr \rili 1 30Sdtays). This difftire c' 

may have been due to iit hih N tcniad H-CC 
seedlings growii in N-fro: nicdia, v ich ha.d 
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riculturar b-xpcriment Suttatior ichrical .ru~ele 
22222. Research suppirrIed ir par; '1\ a rant un- H-CC H-BC L-BPH 
dcr USA I) PASA AG/lAB 6ilt.9-'i6 JUSDA­
(SRS-7 I-15-59). The cost of puhlishing this p:i- STOCK 
per was dcfrycd ii part hy the payment tif page L.EGEND: 
charges. Under posit rguhtiioris, his paper 
therefore must he hleh\ iir ukel idinji'iiniu'iir 
solely to indicate this tit;. H-CC H-BC 
iProfessor. 
Rescearch AssrstIl-. 

tie cc-satjion of N. lifiil(. Graft effects per 
se oi N, fixation in obm(7Mi 10 or distribution oilk f jetixi eor,our,oti,,,, dcll.<, The,,tM. ,..<,(4,,,.oc mnalt iavehCaprioducridr in co\pcii (14) 

im.'cs, igilion \\x', It)dcl'rminc file c'Ccas of 

rootstock ind loii i N, fixatiii in cow-
p . (":tl" , I I Bl r (1\11 Crw ' )\%pC'i' P-llol\pt-'S. 

i'. I-Clico 'lodc', A.-l .,ih Purplc 

It!:i.IA aI L.- IA4 (f',XIl',c1ni ig r1) Nt hi 
rangc of hortichurhta Ir;:s and prc'iously 
idnTtificd for their high (I) or lox (I.) N 
fixtti:i potcitill g usinri(MH), xxeiC iicd 
rc.iprocad hypocotyl appictch it: iiiiir :ill 
conihirmitton. ie ludin sell' ifts, Isiiihg
ICc'hniLtCS Of LiC S!iijt r( Ugid!i Cli- oll­i). 

irolS \\crc iriClotIl to iisCefc giiwih tll-rel 
iv. to itrlted plams anti rccintirm N. fixlin 
potltlial.I-l rhe pl:ilis \\Cieroxs iriia greci­
hioiuse in the spring in 3.7-liter hi ick plasir,l 
pots, x, ith 1 2-1 (it\ 11it tniipura:[itC ( 
I, -'(. Poi lidlitlll \\a.I s,i d : I 
xcrmicuilite (v ). xxtigrarsf01'tCit l;isCed 
coxpkea simn c-sir:iin I32'1rI' ihial inoc­
ilir oihiiictl froii tie Nitragin (Nurnpaiv. 
Nilxviikucc, i,.. \Crc ptacetd in each seed 
hole, and JntIS \cic \tcred xi N-fret: i.-
lini soluioi' 

( rlflinro w , ti '0iCII ristll,') t11 the" I Il 
da nitr plliliiI., '.Cx l 1eilrt ir .t t:ihlli;tc 
Ietif xx;,s cirrcrhrlig (il .tnoslccdlig. The 

c rrrciitai ) recirpiial gratis \xcrc per-
LIrire tne Opeirir i0 edlucc drying of 

ci! sterlm enlds. Aml Tion tuhitg slit 
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'Graduate Research Assisiant. Present address: Fig. I.-Th effect of reciprocal and self-grafts tin rodule nuniber/ihlant in four cowpea genotypes
Asian Vegetable Restarch and Devclopment difi::-ing in N, fixation efficiency, where 11 - high lid L = low. II-CC = Calico Crowder'. IH-
Center, P.O. lox 42. Shianulia. Tainan 741, I'm- BC =liown t'rwder',L-BPlt = 'Bush Purple iull', L-460 'TX460'. isr)(0.05) = 5.51 for 
wan, R.O.C. conparison of any twoi treatmelnt means. 
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Table 1. The effects o( root stock, scion, and root stock ". scion ,n N, foxation viiriables in ctw,pea. 

Nodule Nu,.lle Nitrogcnasc
(io., flait) .. .. ( . an actiit".' Top dr, W . 

Effects di IS' IT1FT,Ilc PR Type I SS PR. -: 'lpe I SS IT11: Type I SS PR I" 
Rool stock 3 9085.1i 0..001 0.097o (.1.1 24.oo o.41t({ll 0.0075 0,93
Scion 3 121.901 0.37 0.9 117 0.0S. 104.79 0.042 ().14 0.15
Root stock ". cion 15-. o.oo 	 3327.2-17.04 0.0177 (.07 0.21 0 
/.inol (11.pktnt per hr. 

-Type I sunis of squares. 

,'.-+ -	 ,I..-.X46)' by gral ling them to rt;otstocks of 'II-

Calico Crrowder' or '1.-Bush Purple Ilul. 
L-460 V ".I loweveJr these mobinat ions reduced nitro­

gelase activit (Pg. ), indiating that od­
7, L/uLfe lifter and lroge uraseactivity might

Ianeatively3.48 ,4 .29 3. lies correlated or sieip!v not ic-L-BPH KIa ted. 

AI-Brown Crow\dr' xpre.ssd more itro­

76 	 /genlase activilv thanll did the sell'-graftis of 'I.. 
61 3 .12 2.183.16Bush Prinple I full' and l-l'.460 or at' (ther 

H-C6 C of gra lts(Fig. lb nitr ­combination 2).inhe the N.r 
H-genaSe a-L 0f 'I-shk Purple Null' was 

/ .ca se itgi~tnt of 'iid r th-'alo"n 
6nctcivity

'xl1 improved liv craft ing with lie other three 
7elinesH .oo / 	 iaseither scion or stock, sugesting tha,-hoo i genuse aof roostocks with high N,'fixltion renes 

can increaseth e N, fiing potential of thei 
low-fixing lin-Bush Purple Ilull'. Stock orKK1scion 	 did not al(tect top Irv w\eight (Table 

4.00 	 140 3.17 3.03 1); howfever, top dIrys cigh pier plant hair­
fSs 1r ixt1ca good indicatoratglull flowerin i is 
o' xation potential (4).

H-CC H-BC L BPH L-460 I 'lliclisiii,rooitstock Was fo nd t lie 
more important thai scion ill inftecti ng N,

STC K fixation va f rialI.s in cowpea, as has lieen in-
LEGEND: dicated in soybean (I1 7). However, whether 

roo~tstock or scion is the liiinrg factor may
H-CCd -te ctioItrivs.tr- specitfic. We have shown that ni 

dtn ,a ., s rt a cith trogetase activity of low-fixitg lines canl beelhfia r pnr t t increased through graftitig. FieldStudies are 
now needed to determine whether yieldof 
low-fixing lines can lie increaised hiy grafting 

in. 2.-nThe effci if rcciprocal aid set -,rii(is onitri .n a ( r h (Mto high-fixirig root slks i.e., will thle use 
four c %a vt ioized na . as h of ro stocks wit.h hi h-fi x ig genes per sedeeian g4fr N,iniat n icicit -,,ere 11 tighii 

.
 
'Calico Crowder'. It IIC 'ltr ,of: (ro-,kdci, L13111t ad I- thow. I l-CC - imp r tield'
Itusi Pitlte Ilult'. i..T4(- "F0..[44 mrieyed
 
asol- 0.05 , th coiiuprii t any io Hrvctne ni gitalis.
(OSr 
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