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Cuticufar resisiance to water loss was estimated for drought resistant and

susceptible cowpea [vigna nguicuiuiu {1..) YWalp.] genotypes in a series of field and
greenhouse experiments. The procedure eonsisted of harvesting the “oungest, fuilv-
expanded middle trifoliate leaf of a well-watered plant. Vhe detached leaf was weigheld
in:mediately and then allowed to dry in an air-conditioned laberatory (about 25°C),
Leaves agamn were weighed 24 and 48 hr afcer detachment and then oven dried at 70
for 24 hr. Oven dry weight was uscd to determine leaf water content (LWC) at eacli
sampling time. Specific drought resistant and susceptible gerotvpes consistently ex-
pressed increased or reduced EWC, respectively, 48 hr after detachment. Interestingiy,
nanied cultivars generally had even higher LWC values after drying than did he
selected resistant genotypes. Intraspecific variability for the trait appears to exist and
may be related to drought adapt.. ioni in cowp ea.

A relatively simple procedure for esti-
mating water retentior capacity of detached
leaves offers the possibility of identitying
genotypes possessing this specific dronght
adaptation trait. In separate studies, Clarke
and McCaig (1) and Dedio (2) found de-
tached leaves of resistant wheat [Tritcum
aestivum L.) cultivars had higher pereent
LWC afier 24 and 48 hr of doving than did
leaves of susceptiole cuitivars. Similar but
more sonhisticated studies in cotton (Gos-
sypitum hirsutem L.) have revealed similar
findings (4,. The objective of these experi-
ments was to detect intraspecific variability
for cuticular watcr loss in cowpea genotypes
previously identificd as potentially drough:
resistant or susceptible (5).

A preliminary field-screening experiment
was conducted on the upland farm at Texas
A&M University. College Station, in a Luf-
kin fin~ sandy loam (Vertic albequalf). Seeds
of & genotypes, previously identified as po-
tentially drought resistant, 6 drought suscey-
tible genotypes aud 2 narmed cultivars, *Brown
Crowder” and *Culifornia Blackeye No. 5°
were planted on & June 1982 in 4 replica-
tions. The relative drought adaptation poten-
tial of the resistant and susceptible genotypes
Lad been determined previously on the busis
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of shoot biomass productior in ficld exper-
iments conducted daring the summer of 1980
(5).

Cuticular tesistance, as estimated by rate
of water Joss. was measured by detaching
the middle trifoliate Teatlet from the youny:-
est. ully expanded leaf. 72 days af.er plant-
ing (DAF) (1. 2). Three leaflets per plot vwere
detached and placed immediately in a plastic
be o trensported to the laboraory apd
weivtica. Leaves were weighed 24 hr jeter
afzor storage at room temperature (about 25°C)
and relative humidity “about 50% ) in an air-
conditioned luboratory. Air was circulatea
consaantly throughout the room te facilitate
unifoim drying. Leaves then were oven dried
at 70° for 24 hr and weighed to determine
dry weight. Tiry weight was used to caleulate
LWC 0 and 24 hr after detachment. Data
were analyzed as a split-plot design with
genotypes as main plots and drying time,
expressed as time after detach:ment, as sub-
nlots. All percentage dati were transtormed
by aresin prior to statistical analysis.

Significant differencet for leaf drying were
detected between geaotypes and for the in-
teractian between genotypes and time after
detachment. Furthermore, a contrast of re-
sistant vs. susceptible genotypes was signif-
icant at the .02 level. Named cultivars and
reststant genotypes lost less water than did
susceptiole genotypes after drying for 24 hr
(Fig. 1). Three resis'ant genotypes, TX 2083
(TVu 129), TX 2404 (TVu 5150), and TVu
3192, had a higher rusistance to water loss
than ‘Brown Crowder’ or *California Black-
cye No. 57, although raese differences were
not significant. Three susceptible genotypes,
TYu 196, TVu 2738, and TVu 3493 had
lower resistances to water loss than most of
the other genotypes tested. Based on pre-
vious researeh, it is assumed that the primary
source of water loss trnmediately after leaf
detachment was through stomata until a crit-
ical leaf water potential was reached, 1.0 to

P =Nz s
1.2 MPa (3). After stomatal closure, cuti-
cular resistance and the degree of stomatal
closure may have coniributed to the ditfer-
ences in water retention capability (t).

After analyzing the results of the field ex-
perimenty, it was decided to screen a differ-
ent set of drought resistant and susceptible
cowpea genotypes for vate of water loss un-
der controtied conditions in a greenhouse ex-
periment. Sceds were planted in a sand,
vermiculite, and peat mix and inoculated with
rhizooial strain 32 HY on 24 Sept. 1983, Plants
were watered as needed with @ N-free nu-
tricnt solution (5).

Ten resistant and 8 suseeptible genotypes
were screened tor rate of water loss 54 and
61 DAP for estimating cuticular resistance.
The experimentzl design was a split-split plot,
randonnzed block design with harvest dates
as main plots, genotypes as sub-plots, and
drying time as sub-sub plots. The youngest,
tully-esipanded middle trifoliate leaf was de-
tuched and weighed wc 0, 24, and 48 hr De-
tuched leaves were air-dried in an air-
conditionzd laboratory at room temperature
{about Z5°C), relative humidity of about 50%
and with constant air circulation. Leaves then
were oven dried at 70° for 24 hr and weighed
to determine LWC.

Alihiough these plants were growa with-
out water stress, cignificant differences be-
tween resistant and susceptible genotypes were
found tor LWC. Significant differences aiso
were found for the interaction between time
after detachment and genctype. The inter-
action between time after detachment and
genotype illustrated that differences between
resistant and susceptible zenotypes were not
notabie at the time of detachment but were
substantial 24 and 43 hr after harvest (Table
V). Specifically, 5 genotypes, TVu 1489, TVu
2157, TVu 2319, and TVu 2926, bad lower
rates of water loss than any genotype class-
ificd as susceptible. Furthermore, TVu 3766,
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Fig. 1. Mecan leaf water content of detached leaves

from ficld-grown plants of 6 drought resistant,
6 susceptible, and 2 named genotypes, mea-
sured 0 and 24 hr after detachment. Contrasts
of resistant vs. susceptible genotypes and the
interaction between genotypes and time after
detachment were sigrificant at the 0.02 level.
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Table 1. The influence of drought resistant and

susceptible genotypes on leaf water content of

detached feaves from greenheuse-grown plants,

Tuble 2. The influence of selected drought re-
sistunt and susceptible genotypes on leaf water
conteni of detuched leaves from preenhouse-
grown plams, Spring 1983,

Fall 1982.

Time after dztachment ¢hr)

Genotype 0 24 48
Leaf water content (%)

Resistant’
TVu [489° 85.0) 78.6 71.5
TVu 2157 86.8 79.0 66 .4
TVu 2926 87.0 78.1 57.8
TVu 2319 87.5 729 578
TVu 6480 88.0 75.5 528
TVu 2878 BR.5 738 46.6
TVu 656 9.2 75.0 R
TVu 5155 58K 6v.9 6.3
TVu 2886 BR.U 72.0 3.3
Mean 879 75.0 Si.0

Susceptible
TVu 3719 847 704 S2.9
TVu 2887 87.0 666 306
TVu 1014 90,5 74.2 342
TVu 3444 863 651 3.7
TVu 6639 87.9 h3.N 204
TVu 1258 88.0 (3.0 157
Tva 3163 87.8 390 1S
TVu 3760 833 RRIS 7.5
Mean R7.0 619 2604

‘Contiasts of resintant va. suseeptible genotypes
and the fnteraction between genotypes and sam-
pling time were significant at the 0001 fevel,
FTVu nambers as cited in Cowpea Germplasm
Catalog. No. L. 1974, Internationa! Instinete of
Tropical Agriculure, Ibaden, Nigeria,

TVu 3165, TVu 1258, and TVu 9639 had
higher rates of water loss than any resistant
genotype.

A 2nd greenhouse experiment was con-
ducted to verify the results of the Ist exper-
iment. Seeds of 42 genotypes were olanted
on 7 Jan. 1983 and inoculated with rhizobial
strain 32 HI. The 42 genotypes screened in-
cluded 23 genotypes ranging from very
Jdrought resistant to moderately resistant, 18
potentially susceptible genotypes, and 3
namied cultivars (). "Brown Crowdar,”
*Cultfornia Blackeye No. 5. and *Bush Pur
ple Hull".

Mosi genotypes screenad in the previous
ficld and greenhouse experiments were rep-
resented. Plants weie watered as racessary

with a N-free nutrient solution (3). Rate of

watcr loss from detached leaves was mey-
sured as previously described, 62 and 81
DAP. The data again were analyzed as a
split-split plot desizn.
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Time atter detachment

thr)
Genotype 0 24 48
Leaf waier content (%)
Check
Brown Crowder 823 71.1 32.0
Bush Purple Hull 76.7 Std 249
Culif. Blackeye #5 84.3 71.3 452
Mean 811 04.6 40.7
Resistant’
TV 29260 S5 61.6 338
I'Vu 1459 81.3 66.7 337
TV 231w §4.2 55.6 30.3
TVu 2157 84.7 0.3 14.2
Mecan RIS 0l1.1 280
Susceptible
TVu 3766 85.2 0Y.6 2408
TVu 3163 82.0 47.6 200
TVu 6639 83.2 RICH | 12.7
TVu 1258 822 47.1 9.7
NMean 83.2 5001 '7.0

‘Contrasts of resistant vs. susceptible genotypes
and the anteraction hetween genotyes and sam-
pling time were significant at the 0001 level.
“TVu pumbers s cited in Cowper Germplasm
Catalog, Noo 101974, Internationst Institute of
Tropncal Agriculture, Thadan, Nigeria.

Although significint ditferences among
zenotypes for LWC were detected, a contrast
of all genotypes as cither resistant o1 sus-
ceptible, excluding numed caltivary, was not
signiticant in this experiment. However, a
contrast of genotypes that exhibited either
greater or lesser resistances to water joss from
dewchied Jeaves in the nrevious greenhouse
experiment was sigaificant at the L0001 level
(Table 2). Therefore, consistent results for
these 8 genotypes were obtained from both
ciperiments. Althoagh the genotyes class-
tlied as resistent on the basis of leaf diving
nad higher LWC 48 hr after detachemcat than
susceptible genotypes, LWC of named cul-
nvars, as a group, exceeded that of resistant
genotypes. Of the genotypes not previously
screened, only TX 2386 (TVu 4534) dem-
onstrated extreme resistance to leaf drying,
with o LWC of 58.8% 48 hr after detach-
ment, Of the 42 genotypes screened in this
experiment, 23 had mean LWC values less
than the mean of sefected susceptible geno-
types. This finding illustrates that, although

genotypes have been identified which pos-
sess the ability to resist water loss from leaves,
the trait is not common to all exotic cow pea
genotypes.

Clarke and McCaig (1) rzported that the
measurement of water retention capacity of
detached leaves was a superior drought
screening technique as compared to measur-
ing leaf diffusive resistance or leaf temper-
ature. The possibility certainly exists that this
relatively simple and rapid method of
screening for drought avoidance may be ben-
eficial to plant breeders attempting to im-
prove drought adaptation in cowpea and
prrhaps other crops (1, 2, 4. Not only is the
technique simple, but our exparime s dem-
onstrate that the induction of water stress in
living plants is not nceessary to screen for
this trait. Additional screening studies utiliz-
ing other potentially drought resistant cow-
peit genotypes should identity germplasm
possessing the ability to resist water loss at
levels excexding that of named caltivars.

Since cowpea genotypes which previously
had been found to have high biomass pro-
duction potential under drought conditions
(5) were shown also to have high water re-
tention capability, it is hoped that this trait
can be used to improve seed yield of water
stressed plants. Based on these preliminary
results, further research is necded to relate
biomass production and seed yield in drought
environments to genntypic differences in water
retention capability. Additional research to
test more fully techniques of screening for
stomatal and cuticular resistance in cowpea
then may be justified.
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