
Arab Gulf1. Scient. Res., 16 (l). pp. 207-222 (1998) 

Effect of Amount and Distribution of Rain on 

Seedling Survival and Establishment of 


Hammada elegans (Bge.) Botsch. 


A.A. AJ-QarawP, A.A. AI-DosS2 and A.M. Assaeed2 

JResearch Institute ofEnvironment and Natural Resources, KA CST. , 

P.O. Box 6086, Riyadh 11442 


2Department of Plant Production, King Saud University, 

P.O. Box 2460, Riyadh 11451, Saudi Arabia 


ABSTRACT. Survi val and establishment of range plant seedlings is 
mostly dependent on the amount and distribution of rainfall. Little is 
known about survival and establishment of range pl i!lnts native to 

Saudi Arabia. The aim of the study was to investigate the effect of 
amount of rainfall (100, 200 and 400 mm) and rainfall distribution (7 
and 14 days between two rains) on seedling survival and establishment 
three populations of Hammada elegans from different areas in Saudi 
Arabia. Water equivalent to the specified amounts of rainfall was 
evenly distributed every 7 or 14 days over a period of three months. 
Seedlings were then left to grow for another two months without 
irrigation. The results showed that survival and establishment under 
400 mm rainfall were significantly higher than the other two rainfall 
averages (47% and II % respectively) . Survival percentage increased 
as the period between two rains was extended to 14 days although not 
significantly. Establishment increased from 3% to 9% with extention 
of period between two rains. No significant differences were observed 
among the three populations. These results indicate that successful 
establishment of H. elegans may be expected in lower lands where 
rain water is collected from surrounding areas and that seedling 
establishment may be encouraged as the period between two effective 
rains is extended. 
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~ ~L:JI uIJ~L:JI ~~.J -;11 ~1..>Lb:'11 J.M..o J ~\5 -;11 

J ~i. (\ ~) JLb:'11 t.~1<J4 ~LJ~ 0 'Iv 0-" ~iJl 
If'~UI ~'11~ uIJ~L:JI u ~J~ ~b)..w L.,.:1\ JLb:'11 J.L...o 
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ul;lZ ~~I ub~)'lj. a>1~) o-4~ ~I~ 4-b~j)' JU 
uL;L;J1 ~ ~L:.:JI) Oj~I..y...o~) ~~I)..k.A)'1 u'1.L...A) o)rl·1 

".lj; ·o·~II~1 [',1-11 l-.:.1...l:J . ·('"~0l5:..c~--1I· 1. __ . . '-:! .TY r..r )-"-' . if ~ (.)"!.yv . .~ if u--:-­
".~ ~L.a->-~ 0~ I.D . (Asay and Johnson 1987) uL:-:J1 ~'(j) 

~~?~ ".ll.1 uU~) ~l::.U~..,1)~ ~;'(j Jb J ulj~L:J1 ~'(j) 
, ~ 

~..J' (Frasier 1987) ulj~L:J1 ~L;) ".~ ~j~1 ~..))~I ~I 4jJ"-" 

o~u-l u~~ ".~I~o~1 OJ..w ulj~L:-l1 ~~l~ 

".~ ~L.a>- if uGyWl il~l~ Jl..!.U ~~ • tjy......)'1 

. oj~..cll-/I)I tj?lO~~lj;:-i (.,;.A t;'1I)·;:·::>'l~ J.yL..:J ulj~L:J1 

J ifl)1 uL;~ ulj~~ ~'(j)".~ Jy->- uGyW\ e!') OJ..w) 

J..k.4 .-J'(j ~ -..jr-:ll ~Ij..u\ oh ~r.i ..w, ~~~\ ~.rJ1 ;s:w\ 

-,:",-)\u\j~~v ...,G)",~~u)~~Oj .. Q\\)j~'1\ 

.Hammada elegans (Bge.) Botsch. 

0)y>\) LS)~.;-ill) J ~\ J~) ~\.ro ~ J10jU)'\ ~ .. .. 
0'" i".~ ~r.-"l ~ ~\jlA ~I u\j~L:J\ J.y ~ ~Ij..u\ oh J)' n ~ ~ V 

0'" ~L...i ~~ ~\j..u\ ~~ Jl)1":'1\ t~l~ ~~\ ~'1\ 
j)~ J~)?i..,(9). ~~\ u\j~l)J ~\ ~\ ~Ll )1":'1\ t~l 

~L!\~ Oj~L:J\ ojD ~ i~y pi)i r-' t 0 ~ Jl Oj~L)\ 
, 0-· Jwi ~~~ ~.rJ~ ~\~..,1)\ fl.1Z ~..,(9). (Thalen 1979) 

-t .­
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oJ~t)I.,1 JJl>. .Ji u~)11 JJl>- ~1~)11 ~..,.1)1 0;:--9 ~i~ 1~1 ~ila.:i 

~.Ji~.J. u;;'...L9 uIJ~L:JI.Ji ~L:.lIJ.J~1 0~ o..L:t 0~o~ 

0i ~..,.1)I.J 0~1 ul? ~\;:j ~ uIJ~t)1 I>~.J b~~ LSy>-i uLIJ~ 

~rJI ~ I>lll)Y i~ 0)1 u~)11 ~ I>lA..;JI ~~~wl ~ uIJ~L:JI 

wUJ:-I °fl JJl>. uL::JI ~..tj ~J~U ,-:?J~ ~ .,1 rY ~ 

~ Jii 0~ 0 .)-"" uIJ~L:JI u y 0~ dUJ . (Frasier et at. 1984, 1985) 

~ ~i...L9 0 <:'~ c.,..;... 0~~L 6.., .L ul ~~II Ar-L,.a;;-I ~b-~ Y'"' ~ . . :yJ ~'-Y" .. 

" " . . lA.;5 L~~ 

U lJ:-I ~.J U U:- I if'I)I ulJ~t) 0~ L:.lI v-::-'"'"l:lI.J I> ~1.L..:..ov~ 

(Aguirre J..GI:-I.J JUI .,1 ~ UJ\.,JI ~.J uIJ~t)1 J.J~ ~L.a..>- ~ 

I>U:J.J r+" ~ l?J.1:-~~~I~I 0i ~ and Johnson 1991) 

(Harris 1967, Briske and Wilson 1977, uIJ~L;.U ~l.i ~t;~ if.J 

~.J~.J. Coyne and Bradford 1985, Newman and Moser 1988) 

Agropyron u~ oJ..G ~ JJy-OJl 0i Hassanyar and Wilson (1978) 

~ Elymus junceus Fischer. u~.J desertorum (Fisch. exLink) Schult. 

~.J ~p~ crJI oJ~ ~; u~)11 ~0~ o.rJ ~ I>LA..:.JI 

,-:?J.1:-~.J ~J.J ~Lo CG1 ~ OI>lA5' fii uL:-:.l1 015 ~ . J.J.iJ:-I 

~..;.1I r"~ J~I ~.J ~~ ~t::.lIJ I>lA..;JI ~ 6SJ.l9 u~lj J~ 
. (Watt 1981, Simanton and Jordan 1986, Svejcar 1990) oy>-..lll ~...,1J.J 

~~?I ~ ~l:..o t~.1:-~~ l?.lJI uL:-:.l1 ~ v--';11 uL::JU 

. (Tischler and Voigt 1987) JUI ~ ~l:..o I>~ ..lp.-~ 

~oJJ~~ '-:I" if'1)1 ul;~ ~t;.J I>LA..:.J ~I ul.;:..u.:lI.J 

-fo,­
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~~OJ,)~ L?j.,AJIJ c:~1 r:J1~..J' (Summerfield 1973) ~I 

McKell ~ ..l,jJ. ~l:JI ~t:..l\J I>~ ~~ oj-:.-o ~l:...o 0J};JI 

OJ,)~ ~J jY\ 6...~ oj,)~1 ~t;J I>~ elf. ~ O...lYLlI ~I~I (1972) 

6...'J\!J10J};JI :"'~:l :..,\ ~I rJ-4J. ~l:...o ~J~ ~L:-J 6...~ 

Wilson and lAi. ~.r~ ~Kol~J 4~ ~.l\ o~ ~T,)L..:.Yl~ ~ylho 

Bouteloua ~lj,)L) j:~1 ~l:JIJ I>LL;JI:"'\ Ij~..LQj Briske (1978) 

,-;--"L:..lI...-LY}I ~ulj)IJ I>ll.1 ~Y ~ J ~ ~ --: gracilis (H.B.K) Lag . 

. 0~1~~; ~I.J,)~,)y-:-JJ 

, W ~L::JI ~t;J I>~ ~ J")l>. lS~ ~\ l;\~ :..,l::l>-yA ~y 

0\ Leslie (1965)~..J . OJ,)~ 4.J}~1 I>Li:JI ~yAJ jJJ)1 ~~l~yA 

,)~)l1 ~ ~t; J}JI ~j..ll~ ~\)I ~l;~ ~t;J I>~ u.b~l~ 

~Iy ~u 0\ ~ r-")1 ~~I~I0~~ ~\.J,)L;lI ~ll.1 
Ellern (1974) JS\..l9J. ~I.J,)~I I>~ ~ ~t..:JI ~ J>-J.j o~w lS.r>-\ 

~t:..ll ~..l9J' 6...~)\ ~~~1y11 ~l;~ ~t;J yC 0\ ~ 
..l9J U.jL:J1 ~I.J,)~ ~/ .JJ~ :,rP i...lY ) ~lj,)L:J1 t}.:r. i~~ 
~I~ 0~1~~';-y .JJ~:,rP c: J->-~~10~ 
~l:lld-~I 0J}2J1 J J.0~ d1..u. (Wilson and Briske 1978) 

~ 0.J,)UlI 0..L:>-)\ ~ OJ,)L:lJ JWI.1L:.:J1 ~.J') ~I~ ~l;L::JI:"'~ 

. (McKell 1972) I>l.a.:J1 

~~li:J ~lj,)L:J1 yC ~02 ~i0Li..J:.IJ~..,.1)10w J 

J)l>. U ~ 0Li..J:.\ o? J")l>. ~~ ~lj,)L:J10i Frasier (1987) ~J 

J~..J' )~;U ~u ~Ij,)~ ~iJ ~j ~?I ~ ~t5 ~I ~I.r-C-JI 
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J v····;:-·..,\·:3I; ~La.:J1 J.P 0:lP ~ o.rAJl; .)~'.J1J..w ..,.;b 

Hammada elegans (Bge.) Botsch.1.!.....o)1 ~I.)~~ 


.,. V""J..u1 ~.rJI...y. .JJ1...y. J ',-?J\s..;J1.JJ1...y. ~.rJI...y. 

.,. ~I~~.rJI...y. J 

~& j ~jJ~1¥ ~/~..t.o - 4& ~/.»)I':"y..: ~ I 


II ur vP~/-(1·;\1)~. u-" 


'>y---~Iw~ - .i.P1.;}14)5' - v'-:-J1[L:;)'Ir1 r 


4:.>~I~.rJ1o:.w/- I Ito I vP~)I- (r t1 . )~. u-" 


'-r" ~ L..)..u... ~ c/1.r11-.:-L;~..) d))L,)1 ~\.;J'~ ~. ~I 
-.:-I))\.,JI v-:-"\.;J'~ c/- -.:-L...,.wl ~.f-~\jJ. r }I.t.:.:i ~j.f iU;;;;!J)h..\j1 

-.:-~ '-r"}~":"~~ '--I)) ,:....u~-I..l.A.t ')Y'..clI.rI}1 ~I)j ')~! -.:-l..)...&..j 

~IJ "";4)1 '-r" La.)A ~ Hammatki elegans (Bge.) Botsch. ~)I 

, f, V).:J.,6 ~ '.,:..ilIJ (r f· • , y •• , , •• ) )h...\j\ 4"...S ~\.;;l5\J.....;}:-IJ 

-.:-L,....-SJ '-..:jts::... .lil '-r" -.:-~ -.:-1))L.,J10) ~. d))L.,J1 v-:-"\.;J .~ .j (L...Y­

..:.r..~ ,.ll 0) ':'J~ d';~~l ~")\; J)L,:. Ly-~~))~ JS )lb...\jl 

. . ..:.r..r=-I 
J I f v0 ~} I)lb...\j I J..Lo....> .w. v-:-"l.:JIJ .WI ~ .:,1 c:L.::Jl-.:-n11 
')4~ ~\.,JI-.:-I))UI ~ -.:-)Ij . ..:.r..r=-'11.:JJ.....l.1 ,y ~')4~ JlrJl ~ Z' , 
v-:-"\.; ~ -.:-)Ij L....5. ~~ r-l ')4)1.J...,. .:,i\,l0:JL:..:.....).,6 ~ ,rAJl 

0~""';')\;.>.1.!ll:..A~r-lJ· .:J.,6~;.,:..il1;)4~ 10.. J!/1" .r~d))\.,J1 
~I)j elf. <..,.;ts::...! J! c:L.::J1 oJ...,. ~J. v-:-"l.:JI) .LA..JI.j ..:.,)l!J\ }L.:...JI ~ 

. .:J.,6 ~ ,.,:..ill ;)4~ -.:-I))\.,JI u-:-'\.; ;)Lj t: ~I~1)\jI.j":"""')1 

~) ~~lJ oJ)~ Jl.!.;;lJ c:..jY) cL:;l ~ \... ~~u~ ~Yo) ~ 

~\~ oJ~\j 0~ 01 oJ~~\ ~~..u, u\J~L:lJ ~b ~t;) ~~ 

~~..; ~ybJ}o)..r u-o W~I J)~\);;J:.>. o~ o? JJ\;.:- ~..r. 

~ W~I.r.? Jy.a-.aJ1 JJ\;.:- JUd:-I ~~lu-o ~A d), ~Iu~1 
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