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ABSTRACT

There is a limited information regarding germination of native rangeland
species in Saudi Arabia. The objectives of this study were to investigate the
effects of storage duration and scarification on seed germination pattern of three
important native shrubs in rangelands of Saudi Arabia (dtriplex halimus, A.
leucoclada and Salsola villosa). Seeds were collected from native rangeland in
northern Saudi Arabia on 1990. 1992. 1994 and 1996. The study was carried out
in a germination chamber for two weeks at a constant temperature of 22°C and
95% relative humidity with 12 h light where germination recorded daily. Results
showed significant variability in seed germination among species and within
different treatments. .4. halimus showed the highest germination rate (60% to
83%) within two weeks. On the other hand. S. villosa and 4. leucociada had
significantly lower and slower germination < 23% and < 15%. respectively. for
all vears. Seed scarification (bract or wing removal) significantly improved germ-
inatiot: ~ all species regardless of vears. Germination reached 100% for 4.
halimus for all vears within eight days. over 60% for S. vi/losa for both 1994 and
1996. and over 80% for 4. /eucoclada for all vears. Germination from older
seed lots was lower for all species. especially for S. villosa where seed germin-
ation for 1990 seeds was less than 2% and 6% compared to over 24% and 65%
for 1796 seeds for both seeds with and without bracts. respectively. Results
suggest rangelands reseeding success can improve through the use of new seed
lots and/or sced treatments.
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INTRODUCTION

Atriplex halimus L. and Atriplex leucoclada Boiss.. members of the Cheno-
podiaccac fomily. arc important forage sourccs on Saudi Arabian rangclands.
Thesc native perennial Arriplex species or saltbush arc important group of aridity
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and salinity tolerant where they are adapted to saline areas (Tag El Din, 1994). It
1s represented by five native species in Saud; Arabia (Chaudhary and Al-Jowaid,
1999). Saisola villosq Del. Ex Roem. Et Schites = § vermiculata L., 8 vermijc.
ulata L. subsp. Villosa (Del.) Eig.. S. vermiculata var. villosa Moq_: is a pere-

Al-Jowaid. 1999).
Important native shrubs have disappeared or depleted in many of their
ecological sites because of intense grazing pressure due to their high relative
palatability and can only be found in protected areas (Hemestra and Al Hassan,
1990: Al-Rowaily., 1999). As forage sources, their high dfought resistance and
high productivity, these shrubs hold a great potential for use as pasture shrubs in
descrt areas. They have been used in degraded rangeland rehabilitation projects in
northemn region of Saudi Arabia (Mirrah, 1996). Efforts to restore to recstablish

'MATERIALS AND METHODS

Seeds of the three shrubs (Salsola villosa, Atriplex halimus and 4. leucoct-
ada) collected on diffcrent vears (1990, 1992, 1994, and 1996) from native
rangeland in northern Saudi Arabia were obtained from Range & Anima] Develop-
ment Research Center., Al-Jouf, Saudi Arabia. Seeds were stored at room tempger-
aturc in unheated, uncooled tvpical warchousc condition. Before the studies, the
seeds were sorted out to reject thosc which were inscct-damaged or broken and
sclected the fully developed ones. Germination tests on the sceds were conducted
cither in their fruiting bracts ( wings ) or bracts were hands removed ( scarificd ).
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Germination trials were carried out in 1999 in Petri dishes lined with 0.5 cm thick
absorbent cotton which was moisten each day with distilled water. For each
species in each vear of sampling, three replicates of 100 seeds and with or without
seed wings were placed in each Petri dish. The Petri dishes were placed randomly
in a germination chamber for two weeks at a constant temperature of 22°C and
95% relative humidity with 12 hours light. Number of germinated seeds was
recorded at a 24 h interval and all germinated seeds were discarded immediately. A
seed was Considered to have germinated when the radicle emerged. The experiment
was subjected to analysis of variance with SAS as a 2 (species) X 2 ( treatments )
X 4 ( vears ) factorial in a completely randomized design.

RESULTS

Scarified and nonscarified seed germination rates for the three shrubs,
Atriplex halimus, A. leucoclada and Salsola villosa. from the different vears are
shown in figure (1). Germination rate and total percent germination found to be
highly variable among seeds of the three shrubs (Fig. | and Table 1). Cdrﬁparing
nonscarified seeds lots. germination rate was the highest for Atriplex halimus for
all vears wherc it reached over 80% for both 1992 and 1994 within 10 days and
over 50% of the seeds from all vears germinated within seven days. Salsola villosa
had the next highest germination. On the other hand. A. /eucoclada had the lowest
germination rate (less than 10% within 14 days) and apparently unaffected by vear
of collection. Unlike A. leucoclada where seed germination was not affected by
vears of storage., S. villosa had a 20 percent loss of germin- ation viability over
two vears even when seeds were scarified. Scarified seeds exhibited significantly (p
< 0.01) higher secd germination rate of all species regardless of vears. Not only
scarification led to higher germination but advanced mean germination timc by
many davs. Atriplex halimus total germination reached 93% for 1990 and 100%
for the others vears within 5 days of the study. Arriplex leucoclada benefited more
from scarification than the two othcr species where seed germination reached 80%
and abovc for all vears within 5 days compared to less than 10% for nonscarificd
sced. Similarly. Salsola villosa seed germination was increased by many folds
when seed wings were removed except the 1990 seed where sced germination

incrcascd from 2% to 6% only-.
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Figure 1. Effects of storage duration and hand scarification on the seeds of three native shrubs
in rangeland of Saudi Arabia —6— 1990 —8-— 1992 —0—1094 -2~ 1996
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Table (1): Mean percent total germination of three species in response to
storage period and scarification.

427

Species Year Treatment % total germination
SV 1990 wings present 2
SV 1990 wings removed 6
Sv 1992 wings present 2
Sv 1992 wings removed 31
Sv 1994 wings present 44
SV 1994 wings removed 62
SV 1996 wings present 24
SV 1996 wings removed 63
AH 1990 wings present 66
AH 1990 wings removed 100
AH 1992 wings present 83
AH 1992 wings removed 100
AH 1994 wings present 81
AH 1994 wings removed 100
AH 1996 wings present 71
AH 1996 wings removed 100
AL 1990 wings present 1.3
AL 1990 wings removed 84
AL 1992 wings present 9.3
AL 1992 wings removed 953
AL 1994 wings present 12
AL 1994 wings removed 92
AL - 1996 wings present 6.5
AL 1996 wings removed 84.5

B LSDnnS Spccics = 3757
LSDuos trcatments = 3.068
LSDnn_{ vear =4.338

SA = Nalsola villosa. AH = Atriplex halimus . AL = d. leucoclada

DISCUSSION

Germination varied greatly among species where each specics exhibited its
own germination characteristics that varicd with age. Stenvens and Jorgensen
(1994) studving germination of over 32 rangeland species stored in a warchouse
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through 25 to 40 vears showed that germination varied according to species and
age. This study showed that mechanical scarification increased seed germination of
Atriplex halimus. A4.leucoclada and Salsola villosa. Scarification is a common
practice used to improve germination of wild plant seeds especially those with
hard seed. Osman and Ghassali ( 1997 ) reported a similar finding that bract
removal significantly increased seed germination of both Atriplex halimus and
Salsola vermiculata. Seed germination of Indian ricegrass (Oryzopsis hymeno-
ides) was improved when seeds were treated with sulfuric acid as a chemical
scarification ( McDonald and Khan, 1977 ). In addition, Pandeva and Pathak
(1978) reported an increase in germination of buffel grass (Cenchrus ciliaris)
sceds when glumes were removed. Studying the effects of scarification on date
palm (Phoenix dactviifera L.), Al-Wasel and Warrag (1998) reported significant
improvement in seed germination. Improvement in seed germination could be
attributed to eliminating chemical inhibftors, which restrict germination (Osman
and Ghassali. 1997: Al-Charchafchi and Clor, 1989: Harper, 1977. Begon er
al.. 1990) and/or elminating seed coats imposing a barrier to water uptake
(McDonald and Khan. 1977: Harper, 1977. Begon e/ al.. 1990). Enhanced
germination and thus establishment could bc achieved through seeding manage-

ment that alter seed
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