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Abstract 
Curly mesquite (Hilariu behngeri Steud.) Nash) is a palatable 

nutritious range grass in the southwestern United States. Early 
research assumed no afterripening occurred in caryopses of this 
species and suggested that ail seed could germinate immediately. 
Germination trials were conducted at 1,6,12,18,24,30, and 36 
weeks after harvest using seed cleaned either at harvest or just prior 
to each trial. Average increases in germination from 59 to 92% and 
55 to 87% demonstrated an afterripening period of 12 weeks in 
seeds from 2 populations of curly mesquite. Maximum germina- 
tions of 94 and 90% occurred after 12 weeks for seeds cleaned at 
harvest and cleaned prior to each trial, respectively. Seeds not 
separated from fascicies at harvest displayed a rapid decline in total 
germination percentage after 24 weeks even though fascicies were 
removed just prior to germination trials. The extent and timing of 
the decline are greater if the fascicies are not removed prior to 
storage. Effects of the fascicie on germination remain unclear. Our 
findings suggest that seed storage periods and conditions should be 
taken into consideration when attempting to establish curly mes- 
quite by seeding. 

Key Words: Hiluria behngeri (Steud.) Nash, germination, range 
grass, Poaceae 

Curly mesquite (Hiluria belangeri (Steud.) Nash), an important 
native perennial range grass in Texas, New Mexico, and Arizona 
on heavily grazed areas (Humphrey 1960, Gould 198 l), has poten- 
tial as a turfgrass in the Southwest (Kneebone 1985). A good 
understanding of the requirements for germination of curly mes- 
quite caryopses (hereafter referred to as seed) is required before the 
full potential of this species can be realized. Little literature exists 
on germination of curly mesquite seed (Merrill and Young 1962, 
Kneebone 1985). Germination of cleaned seed (Merrill and Young 
1962) and seed contained in fascicles (Merrill and Young 1962, 
Kneebone 1985) is generally less than 25%. Merrill and Young 
(1962) suggested cleaned seed germinated immediately after har- 
vest, but germination occurred only after 7.5 months for seed 
enclosed in fascicles. They concluded that dormancy resulted from 
the protective covering of the spikelet cluster rather than inhibi- 
tors. Data from Merrill and Young (1962) and from our laboratory 
suggest germination percentages of cleaned seed increase with 
storage, suggesting an afterripening requirement for optimum 
germination. The purpose of this study was to quantify the effect of 
seed age and fascicle removal on germination of curly mesquite 
seed. 

Materials and Methods 

Two different populations of curly mesquite were grown at the 
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University of Arizona Campus Agricultural Center (Tucson) in 
1989. Both populations were grown on a sandy loam soil (Typic 
Torrifluvent) with sprinkler irrigation. Population I consisted of 90 
2-year old swards. Population I plants were collected from 30 
geographically separate sites on southern Arizona rangeland and 
transplanted into the field in 1988. Seed harvested from Popula- 
tion I in 1988 and sown in 1989 produced the plants of Population 
II. 

Mature spikes were bulk harvested separately from each popula- 
tion on 1 Dec. 1989. One half of each seed lot was manually cleaned 
on a rubbing board on 5 Dec. 1989. The other half of each seed lot 
remained in the fascicie. Seeds, randomly counted and sorted in 
advance into replications of seed treatments for each storage 
period, were stored at room temperature in paper envelopes or 
bags, respectively, for the duration of the experiment. Sufficient 
fascicles were allocated to replications to insure 80 whole seed after 
cleaning. No specific size criteria were used in the selection of seed, 
only that whole seeds were used. Fungal problems were never 
apparent during storage of cleaned seed or seed not separated from 
fascicles. 

Germination trials on cleaned seed’began 11 Dec. 1989 and were 
conducted at B-week intervals for 36 weeks until seed lots were 
depleted. The experiment used a completely randomized, split plot 
design with storage period serving as main plots, and seed treat- 
ments as subplots. Seed treatments consisting of initially cleaned 
(IC, cleaned at harvest) and freshly cleaned (FC, cleaned prior to 
each trial) seed from both populations were independently ran- 
domized within each of the 5 replications per trial. Germination 
trials were independently randomized. Seed (80 per 100 X 15 mm 
dish) were imbibed in petri dishes containing filter paper moistened 
with 6 ml of distilled deionized water, and sealed with a strip of 
parafilm. Seeds were incubated in a controlled environment with 
12-hour cycles of 35’ C/23” C and constant illumination (J.A. 
Young, 1988, personal communication). The same environmental 
chamber was used for each trial. 

A seed was considered germinated when the radicle and coieop- 
tile were at least l-mm long. Germination data were collected after 
48 and 96 hours. Germination trials were terminated after 96 hours 
as the remaining caryopses were no longer viable. Populations 
were analyzed separately due to differing field environments with 
respect to methods of establishment and plant densities, irrigation 
regimes, and a minor difference in soil texture. Analysis of variance 
and LSD tests were performed on arcsin transformed percentage 
data (Snedecor and Cochran 1980). The main plot factor of storage 
per100 was testea with the mean square error term of replications 
within storage period. Regression analysis and generation of the 
equations of best tit were performed with SPSS. Values presented 
in the text are untransformed means. 

Results 

Analysis of variance showed a highly significant (P<O.Ol) stor- 
age period X seed treatment interaction for each population. Tests 
or significance between seed treatment means were conducted 
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Fig. 1. Relationship between germination and storage period for curly 
mesquite seed from Population I. Seed treatments were initially cleaned 
(IC, seed cleaned at harvest) and freshly cleaned (FC, seed cleaned prior 
to each trial). (a) cumulative germination after 48 hours (y,C q  40.89 + 
5.17x-0.14x2 ^ , yFC = 28.71+ 10.06x - 0.54x2 + 0.007x3); (b) cumulative 
germination after 96 hours(& = 57.41+4.2x - 0.12x2, j,c = 46.45 +8.9x 
- 0.49x2 +0.006x3) where x = weeks of storage and y = percent germina- 
tion. Asterisk (*) above a storage period denotes significance (P<O.OS) 
between seed treatments. 

within storage periods. 

Populition I 
Aging of seed significantly (P<O.O5) influenced germination 

within each seed treatment after 48 hours (Fig. la). Seed cleaning 
significantly (P<O.O5) affected germination after 48 hours from 24 
to 36 weeks. 

Total germination percentages (96 hours) began to increase after 
6 weeks and peaked after 12 weeks based on the actual data points 
(Fig. 1 b). This demonstrates that an afterripening period exists in 
curly mesquite seed, but that only a short period is required to 
significantly improve total germination percentage. Seed cleaning 
did not significantly affect total germination percentages of Popu- 
lation I until 30 and 36 weeks of storage (Fig. lb). Germination in 
FC seed declined from 75% at 24 weeks to 15% after 30 weeks, 
whereas germination of IC seed decreased from 87% at 24 weeks to 
83% at 30 weeks to 51% after 36 weeks. 

Population II 
Germination after 48 and 96 hours was significantly (PKO.05) 

affected by length of storage period (Fig. 2a and 2b). Responses 
were cubic with the exception of IC seed after 96 hours which was 
quadratic. Total germination began to significantly (KO.05) 
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Fig. 2. Relationship between germination and storage period for curly 
mesquite seed from Population II. Seed treatments were initiaily cleaned 
(IC, seed cleaned at harvest) and freshly cleaned (FC, seed cleaned prior 
to each trial). (a) cumulative germination after 48 hours (yIrc = 37.3 + 
7.82x - 0.38x2, + 0.004~3, jFC = 32.2 + 7.7x - 0.43x2 + 0.005x3); (b) 
cumulative germination after 96 hours (ilC = 57.39 +4.22x -0.14x2, jFC 
= 45.6 + 7.5x - 0.43x2 + 0.006x3) where x = weeks of storage and y = 
percent germination. Asterisk (*) above a storage period denotes signifi- 
cance (P<O.O5) between seed treatments. 

increase after 6 weeks. Differences in total germination between 
seed treatments occurred at 6,18, and 30 weeks. Maximum germi- 
nation of IC seed occurred during 6 to 18 weeks of storage and at 12 
weeks for FC seed. Total germination percentages of FC seed 
rapidly declined after 24 weeks. 

Discussion 
For each storage period, most of the germination occurred 

within 48 hours regardless of seed source. Over all storage periods 
and populations, germination of IC seed averaged 91% of the total 
after 48 hours and FC seed averaged 86%. This information is 
important when considering time of seeding. High soil tempera- 
tures and timely rainfalls may be requirements for rapid germina- 
tion and successful establishment of curly mesquite. 

Responses of curly mesquite seed to length of storage period and 
seed treatments were similar for both populations. Seed produced 
in southern Arizona required 12 weeks of afterripening at room 
temperature in unsealed containers for maximum germination. 
Afterripening has been observed in other grass species: wild oats 
(,4venafutuu) (Toole and Coffman 1940, Laude 1956), side-oats 
grama (Boutefoa curtipendulu) (Shaidaee et al. 1969), and several 
species within the genera Bromus and Hordeum (Laude 1956). 
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The major difference between seed cleaning treatments was the 
magnitude of decline in germination percentage with the longer 
storage periods. Seed germination declined after 30 weeks of stor- 
age. The extent and timing of the decline is greater if fascicles are 
not removed prior to storage. These results warrant investigation 
into the effects of the fascicle on declining germination of curly 
mesquite seed. A better understanding of this phenomenon could 
extend viability of stored seed. 
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