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Abstract Five lip-s of cowpea were crossed in a complete diallel, using 2 methods, 
Crossing succes., rate was greatly enhanced by collecting pollen donor flowers on the 
morning of anthesis, storing them until late afternoon, and then completing the cross 
on freshly emasculated flowers (method 1) as compared to utilizing pollen donor flowers 
for crossing immediately upon collection, early to mid-morning on the day of anthesis 

(method 2). Significant differences in success rate were found among cultivars used as 
seed parents in method 2, while no such differences were observed in method 1. Sig-
nificant differences in success rate were found among cultivars used as pollen parents 

HortScience 17(2):246-248. 1982. tivar were arranged in a 4-replicate random

ized complete block design and crossed in aComparison of Two Methods ofcopeedaelcomplete dial!el. 

in both nethods. 

Hybridization of cowpea involves time-
consuming hand-emasculation and cross-fer-
tilization, which often results in abortion of 
the cross (I, 4, 7, 8). Causes of abortion can 
include excessive manipulation of the seed 
parent flower, high temperature during and 
immediately following emasculation and pol-
lination, low humidity leading to desiccation, 
inviable pollen, and incompatibility (I, 3, 5, 
7. 8). 

Optimum time of day for crossing is a 
major consideration in effectively conducting 
a cowpea hybridization program. Makie 
(4) alluded to time of day and possibily high 
temperature as reasons for failure of cowpea 
crosses at Davis, Calif., and suggested that 
all crosses be completed before 0830 hr. Oliver 
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found evening emasculation followed by 
morning pollination to be ideal (6). Kher-
adnam and Niknejad (2) recommended morn-
ing crossing in Iran, while Sen and Bhowal 
(9) suggested evening emasculation followed 
by morning pollination. Rachie et al. (7, 8) 
stated that crosses can be accomplished either 
by evening or morning emasculation fol-
lowed by morning pollination or by evening 
emasculation and pollination. They also sug-
gested that cowpea pollen viability can be 
maintained under refrigeration, and that ge-
notypes will perform differently as pollina-
tors. However, no data has been presented 
to support these statements. 

A comparison of 2 methods of hand-cross-
ing cowpeas was conducted at College Sta-
tion, Texas, in the fall of 1977, in an effort 
to optimize cowpea hybridization and to doc-
ument pollen viability following storage and 
genotype differences. In both methods, 4 
cowpeacultivarsand I breeding line ('Brown 
Crowder', 'Calico Crowder', 'Knuckle Pur-
pIe Hull', 'Bush Purple Hull', and TX 460) 
were grown in a glasshouse under a temper-
ature regime of 18'Cnight and 28' day. Seed 
were sown in 4-liter black plastic pots in a 
soilless medium consisting of I sphagnum 
peatmoss: I sand: I vermiculite (by volume). 
The medium was amended with dolomite, 
gypsum, and inorganic fertilizer to ensure 
adequate growth. Forty plants of each cul-

,Inmethod I, crosses were accomplishedby utilizing open flowers of the pollen parentI-day pre-anthesis buds of the seed par

ent. The seed parent was prepared by sepa
rating the standard with forceps along the 
suture and tben unfolding back along the wings 
of the bud. The keel was removed with forexposing the stamens and stigma. Sta
mens were also removed with forceps. 
Following each emasculation, the forceps were 
dipped in 95% alcohol to ensure maintenance 
of sterile conditions. Flowers from the pollen 
parent were picked on the morning of an
thesis. Pollen, collected in the keel, was 
squeezed out and transferred directly to the 
stigmatic surface of the emasculated flower.The wings and standards of the seed parent 
were then returned to the closed position and 
secured with a strip of tr"irsparent tape to 
prevent desiccation and contamination. A 
2 X 3 cm crossing label, marked with each 
parent, was attached to the peduncle on which 
the flower was born (1). All emasculations 
and pollinations in method I were accom
plished between 0700 and I100 hr. 

In method 2, crossing was similar to method 
!, except that flowers from the pollen parent 
were picked early (0800 hr) on the morning 
of anthesis and stored in prelabeled plastic 
foam cartons at 3 to 4°C and 90-95% relative 
humidity until late afternoon (1600 hr). Pol-
Ien from these flowers was then used to pol
linate freshly emasculated pre-anthesis buds, 
as previously described. 

A comparison of results using the 2 meth
ods is presented in "rable I. Within crossing 
method I, significant differences were found 
among pollen parents used with a specific 
femle. For example, 'Bush Purple Huh' was 
most compatible with pollen parent TX 460 
and least compatible with 'Knuckle Purple 
Hull'. When 'Brown Crowder' was the seed 
parent, 'Bush Purple Hull' was the most 
compatible, while 'Knuckle Purple Hull' was 
the least compatible pollen parent. Similar 
results were found when 'Calico Crowder' 
and 'Knuckle Purple Hull' were used as seed 
parents. In all situations, 'Bush Purple Hull' 
was the most compatible pollen p"rent. In 

method 2, significant differences were also 
found with pollen parents crossed to a spe
cific female. However, these differences were 
generally less pronounced than in method I,
ranging from no significant differences for 
pollen parents crossed to 'Bush Purple Hill' 
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to considerable variation for pollen parents overall seed set of 24%, while in method 2 ditions offer amore suitable environment for
crossed to TX 460. Within crossing method the mean was 56%. Similarily, seed set was manipulation of the flower of the female par-I.significant differences were also found 24% vs. 56% for TX 460 and 26% vs. 59% cnt and growth and development of pollen
among cultivars used as seed parents. 'Knuc- for 'Calico Crowder'. on the stigmatic surface, as severity of thekle Purple Hull' yielded the greatest seed set Our results illustrate that differences in ar- late morning and early afternoon heat and(35%), which was significantly greater than tifical cross-pollination success rate exist lack of humidity is avoided. It also may be
other seed parents. With method 2, no sig- among cowpea genotypes when used as pol- possible that the pre-anthesis stigmatic surnificant differences were found among seed len and/or seed parents and indicate the su- face is more receptive to pollen in the lateparents, although 'Calico Crowder' and 'Bush periority of method 2 (late afternoon afte!rnoon vs. early morning.

Purple Hull' tended toward a greater per- emasculation and pollination) for crossing

centage of seed set. Reciprocal differences under conditions exemplified by 
warm Literature Cited 
were also observed. For example, within (>25'C.) and dry (<50% relative humidity)

method 1, 'Bush Purple Hull' x TX 460 conditions (southwestern United States). The I. Blackhurst, H. T. and J.C.Miller, Jr. 1980.

yielded a success rate of 44%, while the re- differences in success rate between the 2 Cowpeas. In: Hybridization of crop plants.

ciprocal was 51% successful. Reciprocal ef- methods could be attributed to the mainte- Amer. So- Agron., Madison, Wis. p.327
fects were also observed in method 2. 
 nance of excellent viability in the stored pol- 2. Kheradnam. M. and M. Niknejad. 1971.Method 2 v as significantly better than len and cooler, more humid conditions during Crossing technique in cowpea. Iran J. Agr.method I for every cross. For example. and immediately following late afternoon vs. Res. 1:57-58.
'Brown Crowder' in method I yielded an morning pollination. The late afternoon con- 3. Kumar, P.,R. Praksh. and M. F. Haque. 

Table I. Pollination success rates anong and between parents utilizing 2 methods of bud pollination.'
 

Parent 
 Method I 	 Method 2 
No. No. Success No. No. Success 

Seed Pollen pollinations set (%) pollinations set ('/e,) 
Bush Purple Hull Brown Crowder 86 19 22a 93 59 63a 

Calico Crowder 96 12 12a 70 36 51aTX 460 81 36 44b 86 52 60a
Knuckle Purple Hull 64 9 12a 72 41 57a 

Total 	 327 76 	 321 18 

Mean 82 19 23a' a' 80 47 59v b 

Brown Crowder Bush Purple Hull 50 17 34c 78 51 65b 
Calico Crowder 86 21 24b 63 38 60b
TX 460 	 38 9 24b 84 48 57b
Knuckle Purple Hull 58 6 lOa 	 2660 	 43a 

Total 	 238 58 257 146 

Mean 	 59 14 24a a 64 36 56a b 

TX 460 Bush Purple Hull 43 22 51d 81 58 72b
Calico Crowder 68 19 28c 70 38 54aBrown Crowder 76 8 10a 42 19 45a
Knuckle Purple Hull 51 9 18b 64 31 48a 

Total 	 238 58 257 146 

Mean 59 14 24a a 64 36 56a b 

Calico Crowder Bush Purple Hull 60 23 38b 71 42 59b
TX 460 	 81 16 20a 60 39 65b
Brown Crowder 90 22 24a 78 40 51 a
Knuckle Purple Hull 42 13 31a 52 31 60b 

Total 	 273 74 	 261 152 

Mean 	 68 18 26a a 65 38 59a b 

Knuckle Purple Bush Purple Hull 59 26 44b 69 46 67bHull 	 Calico Crowder 36 13 36a 42 26 62b
 
TX 460 70 
 21 27a 	 2642 	 62b
Brown Crowder 41 II 30a 97 46 47a 

Total 	 206 71 	 286 149 

Mean 	 51 18 35b a 71 39 52a b 
'MethJ I utilized pollen from flowers collected in the early morning. with bud emasculation and pollination Following immediately, while method 2 usedpollen from flowers collected in early morning and stored until late-afternoon emasculation and pollination.
'Means percent success rate of the 4 replicates separated in coluins within each parent for each crossing method by 	 ,Duncan's multiple range lest, 5"
level. 
'Means separated in columns for each crossing niethod by l)uncan's multiple range test. 5%/rlevel. 
'Means separated in rows between methods by Duncan's multiple range test, 5ol•level. 

HORTSCIENCL, Voi. 17(2), APRIL 1982. 247 



1976. Floral biology ofcowpea (Vigna sinen- 6. Oliver. G. W. 1910. New methods of plant 8. Rachie, K. 0., K. M. Rawal, and J.D. 
sis) Trop. Grain Legume Bul. 6:9-1I. breeding. U.S. Dept. Agr. Bu- Plant Ind. Franckowiak. 1975. A rapid method of hand 

4. 	 Makie, W. W. 1946. Blackeye beans in Cal- Bul. 167. crossing cowpeas. Tech. Bul. 2. Intern. Inst. 
ifornia. Univ. Calif. Agr. Expt. Sta. Bul. 696. Trop. Agr., Ibadan, Nigeria.

5. 	 Ojehomon, 0. 0. 1968. The development of 7. Rachie, K. 0. and K. M. Rawal. 1976. In
the inflorescence and extra-floral nectaries of tegrated approaches to improving cowpeas. 9. Sen, N. K. and J.G. Bhowal. 1961. Genetics 
Vigna inguiculata(Lj. Walp. J. W. Ar. Sci. Tech. Bul. 5. Intern. Inst. Trop. Agr., Ibadan, of Vigna sinensis (L.) Savi. Gcnetica 32:247-
Assoc. 13:93-114. Nigeria. 266. 

HORTSCtENCE, VOL. 17(2), APRIL 1982. 248 


