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Reciprocal and self-grafts were made using tour cowpea [Viena unguiculate

(L) Walp.| genotypes, *H-Brown Crowder’, *H-Calico Crowder’, *L-Bush Purple Hull’,
and *L=TX460°, previously identified for their high (1D or low (L) N, fixation effliciency.
Grafts were made on day {2, and N, fixation variables were evaluated 3¢ days after
plaiating. Highest pitrogenase activity was obtained in the self grafts »f high N, fixing
lines, whereas nitrogenase activity of fow No-fixing genuotypes was generally iacreased
by grafting onto high N -fixing stocks. Nodule number was influenced only by root-
stock. Whether voatstock or scion is the limiting factor in N, fixation efficiency may

be cultivar-specific.

Intraspecific variabiity for N, fixation (13}
and the inheritance of N7 ation efficieney
in cowpea (10) have veer reported. How-
ever, the role of rootstoek ard scion is nol
clearly understood. Ietervorictal grafting has
been used with sovbean (Gheeine max (1)
Merr ) to determine the ceffects of rootstock
and scion on several physiological chare-
teristies (1. 2, 3-8, 110 12). Among thes:
effects, N, fixation has heen studied with
cultivars havirg ditterent dixation patentials.
Reciprocal gralt experimeats have shown tha
nodulation is controlled by the 1ootstock
through its sus ceptibility to infection by Bra-
dvrhizobiton (1. 8). The rootstock akso was
shown 10 be domirant in determining spe-
cific nedule activity, although the drv weight,
developniental stage. and photosynthetic ac-
tivity of the scion also influenced specific
nadule activity, Nodule fresh weight ap-
peared o be controlled by evailalle phote-
synthate from the seion (8). The shoot may
reguliate N fixation in the nodules by pro-
ducinz some stimulatory and’or inhibitory
substances (135,

Specific nodule activity in soybean was
found 1o vary witir the developmental stage
of the plant, with high adtivity soon alter
nodulation {28 day=4, and Jow activity during
vegetative prowih (38 davs). This differenee
may have been due o a high N demand by
scedlings grown in N-free media, vohich had
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deve.oped chlesosis betore he noduales be-
came achive (70 8). Gratung also was uscd
o study the dectine e NL fixation daring
irait development i sovbean (). Young
scions gradted onto fraiting rootstochs that
had passed their peak ot N, fixation pro-
duced asecond N fixation peak on the sume
rooi svstem, This peak indicated that the de-
cline is reversible (9) and that phvsiological
changes in the shoot, rather than simply nu-
tritional siress due to the fruit Joad. controls

.{—7 / . f\ (" }- 3 ‘M. ,.’f’ ,“._’\

the cessation of N, fination. Graft effects per
se on Ny fixation in sovbean (7) and pro-
duciion or distribution of vegetative or re-
productive drv matter in cowpea (14) have
not been demonstrited. The objective of our
investigation was to determine the effeets of
rootstock ond scion on N fixation in cow-
pL‘iI.

Four cowpes penotypes, H Brown Crow:
der’, “H-Calice Crowder’, “1-Bash Purple
Holi™, aad “L-TX4007, cepresenting o broad
range of horticultural tvpes and previously
identified for their high (08 or low (1) N
fixation potential (10), were grafied using
reciprocal hvpocotyl appreach grafte in all
combirations. includmg self grafts, asing the
technigues of de Stgtee (2). Ungrafied con-
trols were included 1o oaserve growth rels-
tive to grafted plants and reconfirm N fixation
potential. The plants were grown o a green-
house in the spring in 3.7-liter black plastic
pots, with o F2-hr day at o temperature of
23 = 570 Potag medium was | sand < |
vermiculite (vov). wo grams of peat based
cowpea single-strain “32°11° rhizobial inoc-
ulum obtained from the Nitragin Compuany,
Milwauhee, Wil owere placed in cach seed
hole, and pors were walered with N-free nu-
trient solution.

Grafting wivs done near sunset on the Fh
day acter planting, when the diest tifohiste
feul was emerging o nost seedlings, The
complementaiy rectprocal grafts were per-
formed s one operatton 1 reduce drving of
cut stem ends. Amber Tveon tubing siit
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—The effect of recipracal and self-grafts on rodule number/plant in four cowpea genotypes
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Table 1.

The effects of root stock, scion, and root stock

scion on Ny fixation variables in cowpea.

Nodule Nodule Nitrogenase
(no./plant) (wi.iplant) activity” Top dry wi.
Effects dr Type ESSY PR = F Type 1SS PR = 1 Type ISS PR = F Type ISS PR ~ F
Root stock 3 YOS ol 0.004 000876 0,13 24,06 (L0001 0.0075 0,03
Scion 3 121,90 0.37 00117 008 HL79 002 0108 1S
Root stock < scion 9 253782 000 0.0177 033 17.04 0.07 0.28 010

‘umol Caty/plant per i,
*Type I sums of squares,
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Fig. 2.—The effect of reciprocal and self-grafls on nitrogenase activity (wmot Cotig/plant per hry in
four cowpea genotypes ditfering in N, fixation etficiency, where H high und i. = low. H-CC -.

“Calico Crowder™, H-BC - “Brwor Crowder”, L-BPI

18D (1.03)

lengthwise was used to hold graft urions in
place. All leaves except one simple leaf were
removed from cach stem. Following graft-
ing, the pots were placed in a polvethylene
bumidity tent urtil the graft unions had healed
and tubing swas removed, 13 days after grafi-
ing. Because prediminary studies had indi-
cated that grafting retarded plant groawth, the
ungrafted controls were planted 10 gays later.

Ten replications were airanged in a com-
pletely randomized design and analyzed as a
4 x4 factorial. Grafts in all combinations

and scll-grafts were the four treatments of

the second factor. After 38 days, plants were
decapitated ard the roots removed carefully
from the growing medium. The followirg N,
fixation variables were measured: nitropen-
ase activity (wmol C.H,/olunt per hr) of the
nodules by C,H,-C,H, reduction assay (15),
nodule number/plant, nodu'e weight/plant,
ard shoot dry weight/plant. The significant
levels of routstock, scion, and the interaction
cffects from the analysis of variance were
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‘Bush Pusple Hull’, 460 =~ “TX460",

= 095 for companson of any two reatment means.

used to determine whether rootstock, scion.
or the specific combination was the major
factor in controlhing N, fixation variab.les.

Relative N, fixatien efficiency of the four
genotypes was confirmew based on nitrogen-
ase activity ol the seif-grafts and the un-
grafted contiols, which did not differ. Results
of the statistical analysis are presented in Ta-
ble 1. Nodale number/plaat was influenced
by the rootstock only. The cffects of scion
or rootstock on nodule weight and top dry
weight were not significant at the 57¢ level.
However, nitrogenase activity was influ-
enced greatly by both stock and scion and,
to a lesser extent, by the interaction between
stock and sciorn.

Tue cffect of rootstock and scion on nod-
ule number/plant is ilhistrated in Fig. 1. “H-
Calico Crowder™ and *L-Bush Purple Huii’
produced more nodules than ‘H-Brown
Crowder’ and *L-TX460" in the sclf-grafts.
Thus, the number of nodules per plant was
increased in ‘H-Brown Crowder’ and “L-

TXA60" by grafting them to reotstocks of *H-
Calico Crowder® or *L-Bush Purple Hul'.
Howcver, these combinations reduced nitro-
genase activity (Fig. 23, indicating that nod-
ule number and ritrogenase activity might
be negatively eorrelated or simply not 1e-
lated.

The self graits of *H-Calico Crowder” and
“H-Brown Crowder™ expressed more nitro-
genase activity than did the self-grafts of *L-
Bush Parple Hull” and *L-TX460" or any other
combination of grafts (Fig. 2). The nitro-
genase activity of “L-Bush Purple Hull” was
improved by grafting with the other three
lines as cither scion or stock, suggesting that
use ol rootstocks with high N, fixation genes
can increase the N, fixing potential of the
low-fixing “L-Bush Purple Hull’. Stock or
scion did not affect top drv weight (Table
1); however, 1ep dry weight per plant har-
vested at full flower is not a good indicator
ot N, fixation potential (4).

In conclusion, rootstock was found to be
more important than scion in influcncing N,
fixation variakles in cowpei, as has been in-
dicated in soybean (1. 7). However, whether
rootstuck or scion is the limiting factor may
be cultivir-specific. We have shown that ni-
trogenase activity of low-fixing lines can be
increased through grafting. Ficld studies are
now needed to determine whether yield of
fow-fixing lines can be increased hy grafting
onte high-fixing cootstocks: i.c., will the use
of roe'stocks with high-fixing genes per se
improve yield?
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