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cular resistance and the degree of stonat;r,l


Rate of W ater Loss from Detached closure may have contributed to the differ
ences in water rtention capability ().Leaves of Drought Resistant andafraai teeslsfteiedx-2 
periments, it was decided to 

After analyzing the results if tile field ex- X 
screen a differ- --". 

ent set of drought resistant and susceptible > 

cowpea genotypes for rate of water loss un- qder controlled conditions in a greenhouse ex- . 
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Ten resistant and 8 susceptible genotypes M < 
Abstract. Cuticuiar resis:ance to water loss wa.i eslimated for drought resistant alnd were screen,.d for rate of water loss 54 and
 
susceptible cowpea Ivigna -nguicubtda (L.) Weap.1 genotypes in a series of field and 61 DAP for ,'stimating cUticular resistance.
 
greenhouse experiments. The procedure consisted qt' harvesting the ,;ounges!, fnihv- The xp,,rin;enl design was i split-split plot,

expanded middle trifoliate leaf of a well-wate-ed plant. 1 he detached leaf was weighed randonied block design with harvest dates '•
 

in.mediatels and then allowed to dry in an air-onditioned laboratory (about 2 aC).main genotypes as sub-plots, and .2as plo(s,
Leaves agahi were weighed 24 and 48 hr after detachment and then oven (tried at 70 drying time as sub-sob plots. The youngest, >,
 
for 24 hr. Oven dry weight was u';cd to determine leaf water content (tLWC)at eacth fully-c.-,adcd nt.i]dle trifoliate leaf was de- F,
 
sampling time. Specific drought rcsstant and susceptible genotypes consistently ex- tacied and weighed at 0. 24, and 48 hr Dc- c 
pressed increased jr reduced LWC, respectively, 48 hr after detachment. lnteresiingh, tachjc leaves were air-dried ini an air
named cultivars generally had even higier LWC values aftcr (Irying than did kihev conditiond laboratory at room temperiture 
selected resistant genotypcs, Intraspecific variability for the trait appears to exist ind (tIbaut '_50Ci, ,clati,,e iiniidity of about 50% :< 
may hi related to drought adapt., ion in cow . ca. and with constant air circulation. L.eaves then 

A relatively simple procedure for csti- of shoilt bionass product ioill ie cI l- were ove r dried at 70' for 24 fir andINpieerd
 
mating water retentiOr Capacity of detached imets conducted doring the 'utumcr 1 11)8() to i tcrini: [_WC.
 
leaves offers the possihiliy of ideijtifying (5). honglit hese plants were bew
gr with
genotypes possessing this specific dmrght Cuicular ro'sislance. is estimated bv rate "out iae stress, ignif:cant diffr e
 
adaptation trait. In separate stodi',. Clarlc of \ater loss. was measured by detaching tIui.n rsitant and susceptible genotypces were
 
and McCaig (I) :rd lDedio (2) fouino de- the in1iddIe trifkOtiate lea(let front the yuu,- f


"I " er', found tor th," interaction between timetached leaves of resistant wheat "Frition est. 'uHy expanded leaf. 72 days :i '.rplant- , t r
 
oI'stivuin L.) cultivars had higher percent ing DAF) I. 2). Three leaflets per plit vcre ait.r dctaclnenr and genetype. The iter-

LW C af:er 24 and 48 hr of d yin than did Ctyi teid a ent and
detached and placed inim ediately in a plastic betllcn in fterdetach 

leaves of susceptiile cultivat,. Similar hut b:,. traitsported to the Ibora ory ad genotype illustrated that differences between
 
more s.)phisticated studies in cotton ((os- wci.icd. Leaves wcrc weighed 24 hr itle resistaint and susceptible genotypes were not
svpiutm hir.switii L.) have revealed similar alt ar storage at room temperature (ibout 25CC") notabie at the time of detachment but were 

findings (4,. The objective of these experi- aid relative humidity 'about 50;e ) in ,i tur- hubstittial 24 and 41 hr after harvest (Table 
ments was to detect intraspecific variability conditioned laboratory. Air was circulatcu I) Specifically. 4 genotypes, TVu 1.-89. TVu 
for cuticular watc, los in cowpea genuotypes consiantly throughout the room to facilitate 2157, TVu 2319. and TVu 2926. Had lower 
previously identific J as potentially drought unilom drNing. Leaves then were oven dried rates of watcr loss than any genotype class
resistant or susceptible (5). at 70' for 24 hr and weighed to deternine tied is susceptible. Furthermore. TVa 3766, 

A preliminary fice.-s( reening experiment d:y weight. fury weight was used to calculate 
was conducted on the upland farin, at Texas LWC 0 an' 24 fir after detachment. Data e 
A&M University. College Station. in a Luf- were analyzed Is a split-plot design with -- NAMED CuLTIVARS 
kin fin, sandy lo, m i'Vertic albzqualf). Seed, genotypes as nain plots and drying tinc. 84 -- RESSTANT G.E'IOTYPES 
of 6 gcnotypes, previously identified as po- expressed is lime after detackiment, as sub- - - - sUSCEPTIBLE GENOTYPES 
tentially drought rcsi',tant, 6 drought sscel- nlots. All percentage data were transformed 82 
tible genotypes awd 2 named cultivars. 'Brown by arcsin prior to statistical analysis. 
Crowder' and 'California Blackeyc No. 5' Significant differance! for leaf drying were 8 o 
were planted on 8 June 1982 in Atreplica- detecled between genotypes and for the in- z 
tions. The relative drought adaptation poten- teracti.n between genotypes and time after z 78 ' " 
tial of the resistant and suscepible genotypes detachment. Furthermorc, a contrast of re- S -

Lad been determined previously on the bzsi:s !,;stant vs. susceptible genotypes was signif- mw76 
icant at the .02 level. Named cultivars and 
resistant genotypes lost less water than did 1 74* 
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Table I. The influence of drought resistant and 
susceptible genotypes on leaf water content of 
detached leaves from ,reenhouse-grown pu ts, 
Fall 1982. 

Time altter dtachnctI (hr) 
Genotype 0 24 48 

Laliter cottntt 
Resistant' 

TVu 1489s 85.0 78.o 71.5 
TVu 2157 86.8 7.1 004 
TVu 2920 87.0 78.1 57.8 
TVu 2319 87.5 72.9 57.8 
TVu 6480 88.0 75.5 52.5 
TVu 2878 88.5 73.8 40. 
TVu 056 90. 2 75.11 3S.5 

TVu 5155 Ss. 09.9 30, 3 
TVu 	2886 88.4 72.0 31. 

lean 87.1) 75.o 5 i.0 
Susceptible 

TVu 37l1 b 4.7 70.10 52.1)*rVu 	 2887 87.11 b.b -
TVu 1814 .5 74.2 34 2 
'TVu 3444 90.5 65.1 31.7 
TVu 34439 871 63.8 21.4 
1Aou1053 87.11 ('s 20,'4

'[su 165 5755(1 I la 
T't, 3105 87.3 5.t0 1' s, 
T'Vu 3711 8:i. 33. 7.5 
Meatil 87.0 t 9 2( 

'Contiastp'Otti'iatioof resi't.iei,,l .'' ecusetibles aidtsail. 

and the interaction heteen gmnotypel and sau-
filing time \ete significant at the 0001( level. 
>I'Va nuibers is cited in ('5,pea eripaSa 
Catido,,. No. I. 1974. lnteniationa! titt.: oI 
Tropical Agriculture, lialal. Nigeria. 

TV, 316f5, TVu 1258. and TVu ,639 had 
hihcr rates of water loss than any resistant 
genotype. 

A 2nd greenhouse experinent was con-
dueled to verity the ,esults of the Ist exper-
itent. Seeds of 42 genotypes were -plaited 
on 7 Jan. 1983 and inoculated with rhizobial 
strain 32 HI. File 42 genotypes screened in-

cluded 23 genotypes ranging frota ,'er 
drought resistant to tnoderatelv resistant, 18 
potentially susceptible genotypes, and 3 
named cultivars (5). 'Brown Crowd :r,' 
'California .lack-cy No. 5.' and '"usil Pu r 
ple Hull'. 

Most genotypes scrcend in the previous 
field and greenhouse experitments were rep-
resented. Plants w,%e watered as .',essary 
with a N-free nutrient solution (51. Rate of 
water loss from detached leaves was uti-
sured as previously described. 62 and 81 
DAP. Th,. data again were analyzed as a 
split-split plot desiem 

Table 2. The influence of selected drought re-
sislant and susceptible genotypes ot leaf water 
conten of detached leaves frmn Lreeithouse-
grow n plants. Spring 1983. - - 

-: 	 __ _ _ 

Time after detachment 

hrl 

en 0 24 48(Jenotype 
Leaf/* it wr content () 

Check 
Brin Crowder 8,?.3 71.1 52.0 
Bush Purple Ilull 761.7 51.4 24.9 
Ca'if. Iflackeve # 84.3 71.3 45.2 
Mean 81.1 4A.6 40.7 

Resitant' 
rv _-, 81.5 61.6 33.8 
'u 	 1489 81.3 66.',' 33.7 

T\u 23 84.2 55.0 30.3 
TVu 2157 84.7 60.3 14.2 
Ncan 83.4 01.1 28 t) 

Suscepltile 

TVu 3766 85.2 09.6 
 24.S 

3105 82.0 47., 20 " 
'[Vu 063') 83.2 311.I 12.7 
'['i, 1258 82.2 47.1 9.7T\/u 1258 88.0 (7A) 5.7 47al .. 501.1 !7.); 

'('Imtrast, of resistant %, susceptible geitotypes 
and Irlc1tClactiolili,e ,. tellntves .iid sloll-

"TIVu isulibersre aissignicantcited the .11)0011(enrnplaslUinat('ou~se level. 
.atale . No. I. 1974. iternational Institute o 

'Nuridltre. tiadii, Niger, 

A10thou0h signiilict Ifretces
dit 


cnotvpes for LWC wtere detected, a contrast 
of" dl gcntotypes as eitiher resistant ot sus-
Ceptible, exctUding named cItivars , was not 
sigrifiicanl in this experiment. eer.a 

contrast o! genotypes that exhibited either 
vrc;tcr or lesser resistances to water loss from 
dctached leaves in the nrevious greenhouse 
experiment was sig-aificant at the .0001 level 
ITable 21. Therefme, consistent results fbr 

these 8 genotypes were obtained from both 
e.pcriiieats. Althuagh the genoty;)c:, class-
ited as resistent on the basis of lef dr'In 
had higher LWC 48 hr after dctacheneln tLan 
susceptible genotypes. LWC of naticd cul-
tivars, as a group, exceeded that of resistant 
genotypes. Of the genotypes not previously 
screened, only TX 2386 (TVu 4534) deln-
onstrated extreme resistance to leaf drying, 
with a LWC of 58.8% 48 hr :tfter detach-

Cf the 42 genotypes screenedrtent. 	 in this ~5. Walker. D.V. 1983. Influence of genotypewe 	 lon drought re,i!,tance and nitrogen fix'tion inexperiti t. 23 had nean LWC values less cowpea IVi45o unguicdata (L.)Walp). PhD 
than the mean of' selected susceptible geno- dtiss. Texas A&M University, College Sta
types. This finding illustrates that, although ion. Texas. 

genotypes have been identified which pos
sess the ability to resist water loss fron leaves, 
the trail is not cotnmon to all exotic cow peaeitp s. 
gcn,,ANypes. 

Clarke and McCaig (I r,.ported that the 
tmeasurement of' waler retentim capacity of 
detached leaves was a superior drought 
:screeni g techtnique its compared to measur
ing 	 leaf diffusive resistance or leaf temper
atuire. The possibility certainly exi;ts that this 
re!atively 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 
prhaps other crops (I., 2 41. Not only is the 

technique simple, but our expe2rine tsdem
onstrate that the induction of water stress in 
living plants is not nccessar' to screen for 
this trait. Additional screening studies utiliz

ing other potentially drought resistant cow
pea genotypes should identify gernplasm 
possessing the ability to resist water loss at 
levels exee:ding that of named caltivars. 

ic
Since cowpea genotypes which previously 
had been tound to have high biornass pro
duction potential under drought conditions 
(5) were shown also to have high water re
tention capability .-ittta hoped that hti 
cal be used to itupro c seed yield of water 

is this traitrt 

se prelitninary 
results. further research is tneded torelate 
reoults d nc tdrougteurth s nied 
bioniss production ant seed yield I drought 
environments to geiogtypic di flfrences in water 
retention capabilitv. Additional research to 
test 	more full), techniques of' screening for 

then 	 may e justified. 
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