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*VVAitl* 2>tQUfcNCfcS AND AKID KANGRANDS
IEVECETATION

C.W. Frasier

'US. Department of Agriculture,

Agricultural Research Service,

.Southwest RangeUnd Watershed Research Centre,

•Tucson, Arizona 8S719, United Slates of America

■*"', Highlight
A greenhouse «udy showed that the initial germination and

l emergence responses of grasses is affected by the first
water sequence By combining this mtormation with a

^probabilistic description ol a location's precipitation wet-dry periods.

j an objective method for selecting, species, accessions, and planting
: taws for optimum survival is possible.

;. Soil water for seed germination and plant establishment in non-

imitaied areas is depleted bv evapotranspiraiion and replenished by

precipitation. The variable characteristics ot precipitation events in

jnd and semi-arid regions make it difficult to predict when soil

.moisture will be adequate for seedling establishment. Techniques for

"jcheving successful revegetation can be enhanced if germination and
^jwdlmg growth responses to periods of favourable and unfavourable
\*>i moisture conditions within the seedbed or rooting zone can be
identified and correlated to precipitation patterns.

". • A series of greenhouse studies was conducted to determine the
emergence and seedling survival response of five warm-season

f*sses to selected combinations of initial wet-day and dry-day water

sequences. Included in the study were two accessions of two of the

•eties to determine the relative effects of varietal ditterences.
Grasses investigated in this study were Bouieloua cumpendula
(Michx.l Torr. (Premier-, sideoals granMi. fraftrmtis lehmanmana

**« i A- 68". lehmann lovegrassi, trjgroHn lehmanmana Nees X £.

anhophnrj Coss. and Our. I'Cochise'. Atherstone lovegrass); £.

cunxUa var. contend (Schrad.i Nees CA-84" and 'Catalina". Boer

bwgrassi. and Panicum antidoiale Reu ('A- UD/ and SOT-SEA'.
toe pamcgra»s>.

: Materials and Methods

The studies were conducted in a greenhouse using the
Hxedures reported by Frasier et al. Ul and (b) (in press), and Cox el

4 im pressl. Tapered plastic cones. 3 8 cm in diameter by 20 cm
bng. were filled with fine- grained silica sand << 0.25 mm diam.).
T*n seeds «l the desired grass accession were plated on the surface
«d covered with a 2 to J mm layer ol dry sand. Water was applied

H**v m predetermined wet-dry-wet sequences with an overhead
'Kiprocaiing spray svsiem. All cones were initially wetted to field

uwcilv with 20 grams ol water (appmx. 10% moisture bv weight),

h the wei sequences, the cones were sprinkled daily with suiticient
*»ier to maintain the average moisture content oi the sand media at

te original 10% level.

five water sequences investigated were: (I) I dav wet. 5 days
*V: 12) 2 days wet, 5 days dry; i J) 1 day wet. 7 days dry; (41 2 days
•w. 7 davs dry; and IS) 3 days wet. 7 days dry Following the dry

Wwd. the cones were watered daily for the remainder of the 14

*» study to germinate any viable seeds which had survived the
•wul wtt-dry water sequence, live plants in each cone wore

tad daily There were six completely randomized blocks, with
implications in each block. Block means ol ihe daily plant count

e compared by analysis of variance techniques. When F-v<ilues

s,anmr.int (P 0.0S). Tukevs ihsd) w-procedure was used to

i (Inferences among accession means.

I !h»

Results and Discussion

""1'<1 **«"«• differences .tmnng sixties, jnd wiilim accessions of
-jme. species, m she seedling resDonse to ihe tiv<- wa'er

stalling emergence ami survival characteristics ot ihe

hinanniMi* "A-f.8". f. turvuia A-H4\ and f> antidomle

stA worp similar (Table I). Tlic iniiul seedling emergrnfr of

^ ::r,is»es wds less than 18%. and .'5% <»i more ol ih^scwIlinRs
'"*' <ionc<i! ;in> diy period. fiiMl sewJlinq survival was l(?is lhan 10%
o* "he swrts panted

h». ^e.-dlmg emergenre and survival characteristics oi f

« l. tnrhophor/t. t. cunuta 'Catalinj'. and P.tnicum

A-130 were Ivp.lted ov'i|iHKi tmiul seedlini; emergence

(tor example. 21 to 62% w.th 2 day. or more wet. and moderate to

low seedling mortality (< 4h%l during the drv period Finji needling
survival varied from U id "58% of the planted seeds.

Initial seedling emorgenca «%l. seedling mortality during
dry period (%), and final seedling survival (%» of seven grau
accessions with five wet dry watering sequences.1

Species

Eragrottis

Water sequence Initial Seedling Final

Wet days Dry days seedling mortality teedling

emergence survival

lehmannitna

E. lehmanniana x

E. tnchophora

E. cunula

(A-841

E. cumtla

(Catalina)

Panicum

unttdotale

(A-130)

P. antidotale

(SOT SEA)

Bouteloua

curtipendula

1

2

1

2

3

1

2

1

2

3

1

2

1

2

3

1

2

1

2

3

1

2

1

2

3

1

2

1

2

3

1

2

1

2

3

5

5

7

7

7

5

5

7

7

7

5

5

7

7

7

5

5

7

7

7

5

5

7

7

7

5

S

7

7

7

5

5

7

7

7

0

0

0

0

7e

42c '

25d

S3ab

S3ab

0

le

0

28

Se

4e

40c

21c

57ab

62a

9e

48b

26d

54ab

62a

le

lOe

7e

18d

17d

41c

67a

64a

64a

68a

—

—

_

—

100

14

10

12

13

g

0
—

too

78

0

25

14

9

21

11

46

42

15

21
o

40

29

17

24

83

70

59

22

47

14c

14c

14c

8c

6c

48ab

52a

45ab

SI a

55a

24bc

26bc

24bc

27bc

16c

55a

49a

58a

51a

46ab

34b

35b

51a

52a

27bc

27bc

14c

27bc

14c

29bc

?4bc

42ab

53a

38b

Data obtained in part from Fiasiei
press).

Numbers in a column followed by
cantly different at the 5% level.

etol (in press) and Cox etal. (in

the tame letter are not signifi-

Bouleloua curtipendula had high initial seedling emergence (41

to 67%). but also had high seedling mortality 122 to 8J%). Final
seedling survival was less than 53%.

Greenhouse studies cannot duplicate field conditions, but they
do demonstrate the wide range in responses of grass species and
accessions within species to the length ol the first wet-dry sequence

after planting. These studies, in combination with a probabilistic
description of natural wet-dry sequences, may provide an objective
method for selecting germ pM-,m and planting dates which will

optimize seedling ermegeme and survival at a given location.
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