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“Il. RESEARCH CONBUGTED

| l -Thech STUD]BS ON SAND DUNB FIXAI‘ION BY: MB’I HOD OF REVEGBTATION WORK WITH i
e CIVIL ENGINFER:NG S R D L BT |

: Naluual features m scma and ]and are mami Iy lmlc ramfall and hlgh temperature. These two featuscs correlate N
_each other and cause a lol of phcnomena 'Iypical phenomena aie andily, promonon of phys:cal weathenng and_ :
sait accumuration Anduy zsthe resultof unbalance of water economy, lots of Sand produced by physnca! weathermg .

o ‘:become 4’ Soliroe of sand dunes and salimty ] the so1l is accumulated on lo the surface wilhout bemg'leached '

.Ix‘w_.

-'-'.‘;- i

As a rcsull thesc phenomena causc much dlff‘ culues for people s aclmues For exampic, many parts are -

; V-oﬂcn buned by sand along thc road sude where is. no vcgetatlon and many farms are always faced w:th dangers"" '

' ;'of burymg by sand dunes, espec:ally in L:wa Oasls. .

The Govcrnmcm are makmg effort lo overcome these difﬁcul:tas lo!s of places along the road snde have o

- bcen aircady afforeslatcd above aIl n is very successful in Abu Dhabr and AI Aln road Funhermore. afforestatwn. o

'works on. the nalural sand duncs arc bemg med to flx lhe movemem of dunes in Slimat arca m Al Am

. When we foresee the certain fuwre of the coumry, lands whcre should be protecled by rcvegetatlon worl-:s
-will expand more and more Therefore lhc eslablxshmenl of more safe(y, certam, rap;d and suitable affqres_tatmn ;

tcchmquc in- each land condiuons wxll be neccssary and requlrcd ! " -
- SubTheme of the Study

We set up the foliowmg sub-thcme_'to establish proper and adaptable afforestation laéhhiq'u'é.iﬁ The Unifcd f
Arab Bmirates. L ' ) ' - e
(1) Observation of Natuml Sand Dune Movemcnt
(2 Model prer:mcm of- Sand Dune F:xauon

(3)  Bffects of Dalcs-Fronds Mat Fence on Erosmn Controi Mlcrocllmate and ‘I‘rec Grow:h

'(4) _ Effects of Mulchmg and Walcr Holdmg Materials on Tree Growth



dn length aud 4 meters 1n height

_ AR

(). OBSHRVATION QR NATURAL SAND DUNE MOVEMENT *

sigal. mtural sand dune was selected 10 observe the dune m0vement in the netghbortng area to thc '

Agrtcultufal Research and Educattcn Ccnter (AREC) of 'l‘he UAE Umversity The size of the dune was 190 meters

_ Short term tt)pographtc change and amount of shiﬂing sand were measured every IO days from Decembcr
- 1986 to Octobet 1987, Long tenu topcgrnphtc change was measured once a year, those werc December l986 '
December 1987 :tnd March 1989 ; ' ' R ' '

Results Results of !ong tcrm observutlon are shown in F‘tg. . Movement of the top of dune was recogmzed
cn NO 1 N() 2 NO 7 and NO 8 measunng lmes, Theu‘ movmg dtstances were approximate]y 3to 6 meters
from south (o nonh Thetr hetght of the top ot‘ dune showed 1 tendency 16 become lcwer There was little nlovement
m NO 3, NO 4 and NO 6 lmes Although the top of dune tn NO 5 line dtd riot move in the first year, it moved
approxtmately 3 meters from north to south in the second ycar. Ineltnatmn of the slojpe of the dune was gentlc

-in tts wmdward snde and stcep iu tts leeward s:de in general

.. Results of short term observattort are shown in 'I‘able 1 aud th 2 ’I‘opcgraphrc change was recogmzed
h m all ltnes atid pemts The amount of tcpographtc change showed maxtmum on the tcp and on the next point
to the leeward snde The amount reduced as thc distance went away from the top cf dune. As a result the figure
shcwed nearly the uormal distnbuucn whtch was btassed : httle to the }eewatd snde 'l‘he actual topegraph:c change

was shown m th 3.

The amount of captured sand in each stte and pomt on the nawtal sand dune and tie accumu]atwe wmd
dtstancc are shown in Table 2.- Tctal amount of captured sand durmg the observatmn period was respectively
74552 5 o lOOsqcm ?452? gll{}(}sqcm 1 3 g/](}()qqcm. at 20 cm, 50 em 150 cm htgh from the ground on the
top of dune The amoum of sand captured on the top of dune was 82006 S g!sélcm Its value showed approximately
‘ seven ttmes more than those of nonh foot of dune Mouthly maximum ameunt of captured sand was 28932.7
g/lOOsqcm m Apri! at 20 em h:gh from the ground on thc top of dune, The rate was approxtmately 39% of the
j total Southerly wind dtsianoe prevatled through the observauou period. '
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@ MODBL XPERIMENT OF SAND DUNE FIXATION

An 'nnfucml sand dune was constructed ln ARFC m crdcr io cslabllsh lhe technlque of sand dune f‘xauon

g '.The dune was. 180 mctcrs in Ienglh and 4 melcrs in helgh Tt w nearly the same size’ of nalural sand dnnes

: around lhere -

'I‘hls expenmem consists cf ,'ree stages as fcllows. S

Flrst stage ! The ccnslrucucn cf arnﬂcml sand dune wiis completed ln September 1986 and 4 bamboc fence - -
B was sel up on the tep of dune in Octeber 1986 Il was bccaUSe lhe stablllzalicn cf the top cf dune was ihe most B

: 'impcnan[ fac!or fo fix sand dune
Sccond slage The bamboo t‘ence on tllc top of the dune was removed m October 1987 because of lhe

damages by hcavy sand slorm (approxlmate maxlmum wmd specd was 40 mjs)

Third slagc Whole area of. the dunc was covered with symhetlc resm emulslon tc control wlnd ercsion

and revegelaled wlrh fi ve lccal specles to keep the Iasung stablllzauon cf lhe dune

_ Shon term tcpographlc change was measured evei\y 10 days m cach stages. Long term topographlc change-
} "was measurcd oncea year, these were December 1986 December 1987 and March 1989 Shlftmg sand was collecled
“and wclghcd every 10 days in each stages. Wlnd Specd and lhe growlh of revegelated spec:es wer cbserved m

the tlnrd slagc

_ Results Slrcn term to;:ograph:c change of the f:rst and the second stage are shcwn in Frg 4 and F:g : :
‘ | s, 'l'he amount of wpographic change 'n thc mp cf dune’ was nol always less than these of other polnls and the |
: changcs of north foot points we:e gfeater than thosc of cthers because cf much accun\ulauons ln the t'irst stage.

; ln the. second stage, the amount cf tcpographlc change was the grcatcst at the top of dune It was qonsadered N
lhat the reason why the bambec fence was removed frem thc lcp ef dnne We also studled cn the amount of
_ shaﬂlng sand and the wlnd dlstance as. shown I Fag 6. T splte of the lcngcr wmd dlsfancc, the amount of shlftlng :

“sand was not so great in the fll‘sl slage. On the conirary, the- amount of shlfllng sand changcd in propomen to

the wind d:slance cspeclally at the: lop of dunc in the sccond smgc :
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- (3) EFFBCTS ‘OF DATES-FRONDS MA’I‘ FBNCB ON EROSION CONTROL, MICROCLIMATE 'AND
TREE GROWTH L : '

Trec growth amounl of Sluﬂmg sand at 20 ccntimeter hlgh from the ground amount of evaporatlon and

N wmd speed wcre measured to est:mdte the effects of Datcs—Fronds Mat fence, -

. Resuils : ( l) The growth in helght of thc planted treas ars shown m Flg 7. Both trees showed better growth
in D: 10 D-20 D-30. and D-0 plot in order. Especnal!y the growlh of Ghaff tree was’ approximately 1.7 times
in D-IO 1 4 tames in D 20 aid 1,3 timies in D-30 better than that of D- ] plol The growth was mgmf:cant antong

- ,each plols in Ghaft‘ tree accordmg to the test for equality bctwcen two means. The changc of the height growih

'was shown 1n Fig 8. The hclght growlh was more rapid from June 1o Oclober in the first year and from March
1 o Ootober in thc second. year, On the contrary, it was very slcw fmm October to March, But thc changc of hclght
: growth was not s0 clear in Samar tree. (2) Coverlng ratio (Tha ratio of the sum of each crown occupanon area
‘ ' in lhe plot} of Samar trec wvas always hlgher than that of Ghaff tree m every plois as shown in Fig. 9.Total covermg
"'rauo aﬂer two years of afforestation in each p!ot was 19, 5% m D~0 28 8% in D-30, 3. 8% in D-20 and 37.9%
jj-'_‘m D 10 plot The change of covermg rauo showed nearly the same tendency to the change of height growth as
r'i»shown in F;g lO &) As the result of the measuremem descrlbed abovc. followmg results cail be considered.
vl :,'I‘]lere was. an effec: of Dales Fronds-Mat fence on tree growzh Higher dens:ty of the fencc was more effective
' :.011 their growth Ghai‘l‘ tree. was supcr:or to Samar tree in the upward growlh on the conlrary, bamar iree was
}'Asuperlor to Ghaff treein the hori zontal expansion, (4) Therc was an off fcct of Datcs-Fronds-Mat fenceon m;crocl:mate

_""and erosion cantrol as the same as height growth and covering ratio as shown in Fig. 11 and Fig. 12,

_._1]....
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_ (4) BFFECTS OP MULCHING AND WATER HOLDING MATBRIALS ON TRBE GROWTH

e ltis vefy lmporlant for plantbd trecs that |mgated water will be: lastingly kepl wuhout downward L6ss in

thc soil Wo: choso fwo materaals to conirol water loss. Asphalt emulﬁion, symhetlo résin emulsion and Dates-

fronds-mal were choson as the matenals whtch save Iho cvaporalzon loss from the soil surface Asphalt emulsion -

. :.and synthelic resin emuls:on were sprayed on the so:l surface. Dates- fronds mat was put around the trees, Synthetic
‘ resin powder and soﬂ ceramws were chosen as the matcnals wluch save water loss {nto deeper ground Those

_'werc mixed wnh sand and buncd arotmd e root zoncs whcn lrees were: p]anlcd

Randomlzed block desngn wsth lhreo rephcanons was scl up 'h‘ec growlh consumpuon of so:l moisture

'and so:l tcmpcrature were measured and ostlmated

Resul(s ( l) Wo studled ﬁrstly :he effect of each treatmenl on tree growth as shown in Fig. 13, We picked

- up rhe ﬂna] tree helght ihe amount of helght growth and the ralo of height growth to the initial height dunng
the expenmemal ]JBI‘IOd as lho staushcs to esumato the effect on trce growth There was listle correlations between
these s(ausuos and lhe initial free he:ghr. Normal analysss of vanance was slud1cd The hesght growtb was the
bosl in sofl ccranucs and those of symheuo resm powden control and Dates- fronds- mat plots werd appromrnately
_ '_the same The hc:ght growth of asphalt emuls:on and symhellc resin emulsmn plots were lower than those of
o otlier plots, as the resulrs of the est:manon of popula;lon means. But there. was no significance s!austncally between
- _these statxslics and tree hclght growah (2) We studlcd next the offect of cach trealmem on soil moisture as shown
" in I‘lg l4 Tho muia] amount of soit monsturc. lhe amount of wator consumptlon and lhe rate of water consumpuon

B to the mltlal amount of soil mms:me were chosen as the statistics to estlmate the effoct on-s0il moisture. Initial
N amount of so:l mo:sture showed maximum value i in Date,s~fronds nat plot and minimym value in synthetic resin
) emu}sxon ploi Bomdes Iherc was slanslxcaily sigmficance botween ll\em ‘Amount of water consumpuon had a:

' .__samo teudency u) the mmal amount’ of soil mons:me Tho rate of water- consumption showed maxnnum value
in conlrol plot’ and mmlmum value in synlheuc resin ¢mulsion plot. But the significance was not staustlcally
' -recogmzed among each treatment Mean inittat amount of s0il monsturo ofall lrealmcms after two hours of irrigation
‘was 22, 03 mm and means amoum of water consumptlon of all treatments after five days of irrigation was 9.8i
mm and the mean rate of water consumpnon of all treatments after five days of i lrnganon was 44,3%, We also
studnes the paltem of water consumption in each depth from the soil surface as shown in Fig. 15, The rate of
: wakor_ consuinption showed maximum in the 20-40 cm deplh._lts mieans value was 40.1%. It was realized that
lhree-four!h of initial amount of soiI-‘nuoisture were consumed in'the 0-40 cm depth from the ground during five
a days. {3) We also srudied the effecl of each treatment on soll temperaturo as shown in Table 3 and 4. The mean
 soil Iemperature was higher i in asphait syntheno resin emulsmn, ccmrol and dates-fronds mat plot in order, It

_'was always hlgher than those of other treaiments in asphalt plot. But there was 1o significant difference between
asphalt and control plot ini the diurnal range. The temperature in_ synthetic resm emulsion plot was higher than

' that of conlrol plot in summer. but its degree was lower than that of asphalt plot. There was no difference between

—17—
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: ASP:,Asphalt emulsion';” LT
'ﬁSREYﬂSynthetic resin emulsion

blg 13 The rate of tnee heighl growth 1n each trealment A
(Apr:l 1988 - Maxch 1989) L
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_2,_ “Thetie’ B swmm ON'THE IMPRGVBMENT or cuurwmou MBTHODS FOR cmp PRODUC’I‘ION
' UNDER IRRIGATION op SALINB WATBR. o e o e e

"i a Iow crop y:eld of a compietc crop faliurc Hence, saving imganon waler and rcducmg sall accumulauon are.

of prnne importanco m aud or clry laud agncullure _ L

o :(") Effects of compost Iaycr in subsurface sml on water prcsen'atton and ylelds of crops undcr swcet water_

& lrnganon R

1
ERUEPEIRT

The expenmem was land out it a compleie‘ny raudmi?cd design wnh three réplications (20 m’lplot) “The

lreatmen' werg thlck layer apphcauon in the subsurface soil. (T, whole, laycr application (W), @ind withidut

i apphcanon cf th¢ bark compost (20 lonsfha) Tluck and whole layers are forms of the compost appl i¢d, The compost
Iayer m T~tfemment was laid down the sml m a depth of 13 cm in form of sheets while the compost in W-treatment -
was mnxed w:th the top, laycr of lhe sml Afler thc lreatmen! of dnf ferem lcvcls of imgauon, the ftesh _weight

- of alfalfa (cv,‘ )

mani) and the gram wezght of wheat (cv Mexlpak) wcre respectwcly measured

From resulls oblamed 'I‘-lreatment mcrcased the ylelds of alfalfa and wheat comparcd to those of the other

two treaimems {inder high and’ low imgat:on levels for alfalfa and h:gh imgauon level for wheat Alfalfa tops

m ’I‘-treaimcnl absorbed higlieramoums of N, P K, Ca, Mg and Nathanmtheolhel ireatments under both lmgatron

S - evels. _Suc_h increase in’ ylglds r_e_sults frofh the rcmarkably hlgh mmsu_ure reteniion in the subsurface compost

‘Ia;yé:r'. wmch ,s’tippii_je:_s‘ ?(‘fbgs:‘\;\{.if_h @?9%‘1 L{v_ﬁt_g_r_gn_dp'reyt;‘hts_waigr_ _‘infi:lz_ra_!'ifyq_ Ldbw{n the._sandy soil (Fig, 1 and
RN B

—25



(iR Bffccts of lwo kmds of composl and thelr. apphcatlon mc;hod on watcr conservatmn and the

yxcld of cabbago under sweet water imgatlon

Tiae maif objectwo of. lliss study 510 delermme the rolo of the compost iayer and to coinparo the effecis '
8!‘0119)
There was o mgmﬁcam dlfferenco m the average hcad welght betwecn two kmds of compost. However, _

N Ts:gmﬂcam diffcrence ln averago head dlamctor betwecn two kmds of compost was observod Slgmfrcant dlfforenco :

' in head wenght hcad d:amcter. and hca(l hlght were also observcd bo(ween tho comrol p]ol and composl appllcd -
" plots in both composl treatments, : e ' C '
A chardmg Ihe sonl analys1s, tho llnrd Iayer (15-30cm from thc SOll surfaco) in T- treatment whlch was
comammg the compost hycr showed the h:gher s0il molslurc coment than the ‘other layers The second layer.
(1-15¢cm from the soil’ surfacc) in T-lrcalmem also showed ralher hlgh monsture content than the equwalent layers .
in the other lrealments The EC value of the surface layer was hngher !han thosc of lower layers and was mcreased
.durmg the growing persod : e Pk
Accordmg Io results of the soil moisture measured by the tensionmeter, the pI‘ value a! 200m depth in '_
T-trcatment generall y showed lower value Ihan those of W-treatment and control, It was consndered that the thick
layer of the composi was efrccuve lo retam the srngated watcr din its uppor so;l layer. .
The réo sys!em inT- :rcatment was ‘well developed in the compost layer to foml lhe carpet-hke rdot mat,
- Such formation: of acuvo root mat was’ also considered as one-of thie 1 reason for th:; bcltef plant growih 0y T
- treatment. : L i = : i

lt ‘Was supposed thal the mam roles of tho compost layer are to relam the nrrlgaled water m lho compost

' layer and also in us upper sofl laycr and 16 dcvelop aclive root system m its” layer (Tablo I Flg 3 and 4)

(iif) Effects of compost layer in subsurface soil on the yield of spinach irrigated with saline water . |
“The main objective of this study is (0 investigate the effect of compost layer on thie yield of spinach (Spinacia
oleracea, Orient, Sakata) in refation to salinity hazard under saline- water irrigation.

‘The estimated yields (ton/ha were generally higher in low salinity plots than in high salinity plots, The
comparafive yield in high sahmly against low saimlty was highest in 'I‘-lrealmenl Slnnlar trends were obsorved

in the leaf length, the root length, and the dry wetght of the plant,

There were significant differences in the fresh weight and the root length between low and high'_salfnity

levels. The fresh weight, the leaf length, and the root tength in T-tréatment were signiﬁc'anyly'highor than those

'—26_



- in"t'he.olhor'lﬁfo tréal'mcms (Comrol"and W-trea(mem)
The soil mmslure in the tmrd layer of T-lrealment Was h:gher than thoso of :ho othcr layers. Tho soil pH

was gonorally higher i m hlgh sﬂmity plois than in low salinity plots The 50i) pil of the thnrd layer in T—trcatmem

‘Was lowol than the olher two !rcalmoms 'I'he FC value of salumnon extract (ECe) in the sutface layer was always

- higher than those in tho olher laycrs Thé ECe of the surface layer mcrcased at the 2nd sampling and dccreased

__ at the 3rd samplmg Thls was because of the heavy rain fall be!wcon thcse samplmgs On the comrary, the ECe .

of 244 and: 3rd Iayers increased durmg lho cullwatioh penod l‘he 3rd layer of T tlemmem showcd exnemely
_ .hlgh BCe sPecmlly in hlgh sahmty plo:s. Thls would be explamcd that ‘the salt accumulated in the surface layer

' -}was leached down to :ho lowor layer wuh ram waler and held by the compost layer In T—treatmom

S Tho compos:tion of canons in (ho wrlganon waler and m planl leaves wore studned Although concentranon
' of dwalem cations such’ as Ca .md Mg m the high sallmly wator wero 4.5 umes more than thosc m tho low salinity
' water, their contents in planl Ieaves were almost snmllar m both hlgh and low sahnny plo!s ln lho irrigation water
) Na concemrauon was higher lhan those of Ca and Mg, _but ns oontent in planl Ioaves was Tower than those of
- =Ca and Mg Na comem in plant Ioaves wis 2-3 umes hlghor in hngh salmny plots ihan-in low sahmly plots Also

Na comchl |n W~treatment was Iower than those m control and T- Ireatment at both low and hrgh salmlty plots.

B _' As for potasswm. m splle of very low concentrauon in the lmgatlon wator, its content m plant leavcs was higher

than alt Iho other calions And K. contents in plant leaves were htghor in low sahmty p!ols than lhoso in high
salmny plom Consequently, K/Na and KlCa+Mg balances were generally hrghor in low sal:mly plots lhan in
Ingh salmlty plols and also they were hlgher m W~tremment than m the other ireatmen(s al bolh low and high
salinity plots. Accordmg lo Ihc cation balance in planl leaves mentloncd above, W-lreatmont may be more effective

than T--trealment agamst lhe absorptlon of oXCess sall by Ihe plant. o

The function of the compost layer can be summarized as follows. The compost layer is effective to retain
the irrigation water in its layer and in its upper soil layer. At the same time, the compost layer can hold some
of the inorganic salts Jeached down from the upper layer. The compost layér was also effective to develop the
: longer rool sy_st_oln‘ than tllo other treél:meizlls..Con.s.equently, oilh‘ough W-treatment seems more cffective than

T-treatment against the absorpiion of excess salt by the plant, the yicld in T-tecatment was higher than those
.' in the otllef two tréatrrlents.. Furthermore, the reduction rate of .Ihe yield due to salinity was lower in T-treatment
than in the other two treatmenis. These results suggest that T—treatment would be useful not only for saving water

but also for reducing salt hazard (Table 2, Fig. 5 and 6).
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CFRESH WEIGT:{t/ha) 1

APPLICATION: METHOD iyt o

:,Iflg 1 I?elationshlps belwecn fresh wenght,, of alfalfa and appllcatlon methods
of bark compost under ‘irrigation of sweet water, Figures in parontheses are .
‘indexes Tor 100 of ‘conlyol; -C:Control ;T:Thick=layer application;V:Whole: Iayer
application. ). I, Low irrigation;il I, High jrrigation. Colupns. shown hv ihe
- same letter-are nol mgmhcantly dlfferent by LS[) al’ 5 ¥ leve} i
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- APPLICATIO METHOD

Pig.2 Relalionships between yields of wheat' and application methods of bark

upder irrigation of sweet water. Columns shown by the same

~_letter are not significantly different by LSD at 5 § level,

©compost
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(2) STUDIES ON GROWTH ANALYSIS

There may be some possnblllties lo increase lh ihc ylelcl per unit area m UAB 'l‘he f’ lst stcp in lhIS dlreouon._- -

is to answei exacily :he followmg quesnons' (1) how much prcduetwmes and what productlve processes do orops' e

have under tlac local and standard culuvauon meihod? (2) how do lhe yteldslof crops detennme under that "'Thel '

7 answers to both quesuons wall clarnfy the llmmng factors to both matter produclion and yneld “and suggest the

ways 10 nmprove the culuvatlon methods !n next step, we will be able o conduci the faotonal expeni’nents on

the culrwauon methcds usmg these suggestiom R TR '

‘ ln thls sludy, we cOnducted wheat and alfalfa expenmenls. In wheat we exammed the
_ | prodtictive process of the wmler croppmg in both 1986 and 1987 In alfalfa, we examined the roductiviues aind

.. productive process for two ycars afler the seedmg

@) -+ Growth analysis o_f'mralrh

Seeds of alfalfa (cv Omam) weie broadcasted onto the field ai lhe rate of 40kglha on 14 Decembcr 1986 _ ‘_
Sward marnagément was descnbed prevmus]y Two plots CUTTING and RFGROW l‘H(BS), were set up, and‘ o
CU’I‘ING plot was dmded into sub plots wlth standaad lrrlganon (BG} and with hlgh lrngauon(lM) Each area -
was 24 N, x 33, Om ' '

’I‘here may be two methods to mcrease the y:cld of alfalfa: cultmg schcdu]e aud cumng tlmes The results.'-
of CU'{“I‘ING plots showed that alfslfa grew faslly during Aprﬂ o July but slewly durmg orher momhs (Fig.
33 Fastly growing months corresponded to flowering season of alfalfa, so iha: alfalfa plants had long mternode
and developed well layers of leaves Thc result of RFGROW’!‘H pIot also shows (hal the amount of regmwth
was Iow duung Scptcmbe: to November 'I‘hcse fac!s suggest that more morease in producnw!y durmg Aprnl tc
July results m more ingrease in annual yleld We recommend frequent cultmg, more water irr lgaled and htgh lop-- -

clrcssmg durmg this pencd

We had cut alfalfa l2 tlmes per year in CU'I'I‘ING plots to obtam Ihe data on seasonal productwlty We.;_ "
recommend to conduol lhc Inel to examine the annual )’IB]d under more frequem eultmg regzmes, 14- 15 umcs o

" per year.

The results of mlcro me!eorogml trial showed (hat twice :mga(ion per day results in hlgher yleld than =
. once irrigauou on conditlon that bolh plots had the saine amount of water :rngated per day We recommend more

frequem qrrigauon |i|roughout the year. especially in Apnl to July

" The annual y:eld was 2800 3000kg/ lOa in dry we;ght in CU l‘TING piots Leaf area was h:gh in May, June ‘
and July, but low in other months (Flg 2) Generally, it has been reported that well-developmg canopy has LAI B

of 4-8 in alfalfa, so lc1f area should be increased In other months, We recommcnd o conducl several trials to

—~38—



‘ cxamine the characlers affcclmg lcaf arca mdex leaf weaghl and stcm numbcr per unit area, the number of nodes-

on stem and vertica! dlstnbunon of leaves, under the 1rngation and fcrtlllzer trcatmcms.

We observed many small-s:zcd ba,re grounds in alfalfa fields. Wo recomiitend that unganon and fertilizer
are applaed morc regularly in space and iargc amount of compost aré apphcd as possnblc to obtam sufficient number

of alfalfa plan:s -and vngarns secdlmgs wnh large and deep root syslcm

Gy _Gr:o'wth analysi_é_ of Wheat

o In 198?/ 1988 wsmer croppmg, two leve!s of feruhzer lreatmem, .CONTROL and FREQUFNT were sel ‘
' up with three repl:canons CONTROL plot was apphed at lOOkgfha urea in lcvellmg but FRBQUENT plot was-
) apphed al éach; 50kg}ha urea in lmth levellmg and 9 February Seeds of wheat (cv MEX]PAK) woré row-seaded
"at the' rate of: 150kg/Ma on' !8 November: 1987, ‘with the interrow space of 42kg N/ha, 110kg Pinlha. 96kg K0
_ha and 20tonsfha of Al Aini compost

. Wheat piants were sampled al seven Nmes from 8 December to 5 March Morphologlcal vzinablcs werc
' "mcasurcd T ' s ‘ ' o ' o '

- In analyzmg the yleld componcnts whﬂe gram numbcr per e'nr and lOO gramb welght were, hlgh, ear number

: _was consndembly low 215, 2~219 6 ears pcr m2 (Tablc D. Thcrefore 1t 1s ‘important_ for lhc improvement. of yield

o -to mcreasc Ihe ear number per unit atea. Il may be accompamed wnh lhe increase m plant number Pianl densny,

* ‘howcver, was tow ‘and 3 large spatial vanatxon in that was also observed in the study field, We recommend that
both nrrnganon and feruilzer are applied more regularly in space, and a large amount of compost is applied as
‘ possnb]e to oblam the sufficient number of wheat plants, Espec:ally, trngauon should be payed more attention

1n ear!y phase of wheat planl for the dcvelopment of root system more deep]y and slrongly

- Allhough the penod belwcen heading and gaain—ﬁllmg was long enough to mature, that between the scedmg
;and headmg was short We suggest that there is some poss:lnhty to increase the yield by extending the vegetative
. growth permd Ve recommend to conduct some expenmems on the e.ffecls of lhe seedmg datc on pmductwe

__process and y:cld componen(s

_ Gram yleld in this study, 44?5kg/ha, was much higher than that in the 1986/1987 crop, 2766kg/ha In
' comparing the yield components of both experiments, large differences were found in eat number, kernel number
per-¢ar and 100 kernel weight. 1987/1988 ex’perimcn.t had more kernel tmber per éar and heavier 100 kernel
wéight than 1986/1987 e’xpeﬂméht;althongh it had fewer ear niumber. These:differé'nces, seerned to be ﬁianialiy
dut 10 the differcnce in the seeding date, 1987/1988 experiment started on 27 November, The differences in the
: secdmg date niay affect the yield componems T he growlh data also. suggest Ihat the difference in LAI {lcaf area
' mdex) of lhe lat¢ phase (mid-January to late-February) was pamally l‘eS]JOilSlb]C for the difference in grain yield
(Table 2)__. LAI was high, 3.15:3,26, in this study but low, 2.18; in 1986-1987 experiment. It should be maintained

to be nigh in the late phase of growih. The irrigation and top-dressing in this phase should be payed attention.

_._'39__.
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Septembor; an extreme ; _ hot and dry month had 4 hlgh dally mammum temperature of 41 9°C and exhib:tcd

o largo d rnal changcs ] atr temp 'iatute. Evaporation was hlgh dutlng thie day (10 59riini/12 hours), and dtumal

pattern of evapot&tton corresponded well wtth diumal changes inair: temperature. Maximum tomperaturo atSem®

depth ln haré so:l w;th no irrigatioin was49; ?°C H:gh trngauon frequency and plam cover’ reduced soil temperature
‘:at 5 em depth whtle trngatton amount had no effes. - L R

December had a low datly maximum tempcratu re of 23.0°C. Evaporation was low dunng the ‘day @ 34mm/
: 1 l hours) and exhtblted large dlumal changes in soil temperature at Scm depth whtch cortcsponded wuh changes :
e m air temperature but ltttle changes wcre found at Sﬂcm depth Both trngatton frequency and irrtgatlon amouit '

had no effect on sonl temporature On tho other hand plam covcr reduccd sotl tcmpcratuw at Scm dopth (F ig.

Gy _5‘f‘t‘é6ts'-‘<sf._’diffe'rchf'kinds_'-’o*f'.mutches on“soil teimpérature, $oil toisture and plant growth

Plasttc mulches are frcquently used to conserve soal motsture, increase soil temperature and comrol weeds.

' Increasmg sonl temperature is especially beneftctal when Warm-season cmps are grown trt wlntor O the other

. '_,hand conservmg soll morslure lS very important in UAE spectal ly in summer. becauso evapoaataon ls consxderably
' _hl"gh._ o e

. i

'I‘hree field expenmcnts worc conducted undet dnp 1rrigatton system to evaluate the effects of mulcltes

on sotE lemperature, sml mousturc and plant growth

- Q) st cxpenment . Okra seeds were sown on 27 December 1987 Tho followmg mulch treatmcnts were
' tésted 1) bare so:l (control) 2)papor mulch; 3)clear plasttc mulch; - 4) black plasttc mulch Soit

R tcmperatures were tncroascd by plasttc mulches Whlch resulted in faster germmatton and better plant

_‘ growth in 'ho plasnc mulch plots. Thc oxpcnment was tcrmmatcd m tho mtddle of February 1988
- -‘?‘due to heavy damage to the plant by strong wmd 'I‘hts result suggcsted tho necessity of proper

. wmdbreak around tlto expertmontal plot (Fag 3)

41—
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(c)

2nd experiment : Trcct_r.nc'nt::s. included bare ground, whltoplasuc iulch, and back ‘p&i&i& muleh,
cach with two levels of ir‘rigatioﬁ amcuﬁi € 1itres/pléntfday and 6 litrcs!pianlfday)' Soil tc’m’péra'tlircs

and sojl moistuncs wcrc mcrcascd by plasuc nmlchcs lrllgatlon amounts dld not mﬂuencc both soxl :

. -lcmpcralures and soil monsturcs Itis suggcstcd lhal a vcry durable mulch is rcquurcd underlhc severe

weather condition in UAE, bccausc the tcstcd plasuc mulches were dcstrcycd wuhin two months

o after thc cxpcruncnt stancd (Flg 4 and 5)

3 experlmcnt Cauhﬂowcr ras sccdcd i the mlddle of October 1988, and (ransplanted to the

field on. 10 December 1988, The trcauncms were as follows:! l) barc soil (comrol), 2) c!car plasuc )
mulch 3} black p}asuc mulch 4) chemical muich (KURI COAT) Soxl lcmperaturcs were mcrcasecl '

by p!asnc mulchos Chcnncal mulch however, had lmlc effect on soﬂ tcmpcraturc Soil mozslures L

‘wcrc not mﬂucnccd by mulchcs Cfcar plasrlc mulch mcreascd curd yield by 5%, however, the

d1ffcrcncc was not significant (Fig. 6 and 7)

(i) B_ff,éct_ch ir;~igatjc:1 frequency, on tras'lspi'rc!__i_cn_,ratc,' leaf ‘temperature and j(ield ,of.alfﬂ.'fﬂf S e L

UAE belongs to cxlrcmely arid area and its annual mmfall is apprcxlmatcly IOOmm, wh:ch fluctuates from :

Omm to morc. than 200mm Consequently agriculture in UAE mamly dcpcnds ou ground water supply Smce

rcchargmg lhc ground watet by rainfall is vcry Iimutcd in UAE, too much water ise may 1csult in shcriagc or

cxhausuon of water resourcc [! isyery 1mporlant to clanfy watcrmcvemcnt for apprcpr:atc agncultural managcment.

Several basic studies on water cconomy were conductcd in alfalfa field.

by

The amount cvapcration from water surfac'e ':'md soil surfacc

o ’Ihc cvapcmuon amount from water surfacc (Ew), sml surface wnh cvcryday lrngancn (Ee), and

soil surface with every two days irrigation (BEt) were mcasurcd in Angust 1988. Ew was 12- 14mml-
day and Be was 11- 13mm/day. Et of xrngatcd day was similar to Ee, but lhat of | no irrigated day
was much less than Be (i.e. 2—3mmlday) It was obvious that once so:l surf-lcc was dned evaporation

from soil surface was reduced remarkably (Fig. 8).

Diurnal change in transplra(son rate and leaf tempcrature of alfalfa

Diui ml changc in transpl rauon ratc and leaf lempcra!ure of alfal fa was mcasurcd by porcmcter (LI-

1600: 11- COR Co.) with two levels of urlgallcm frcquency The measuremcnts wcrc done in Aprtl

June, Augusi, Novcmber 1988 and January 1989 Leaf tcmperaturc was lGWel‘ than alr temperalure
in April, June and Augusi, Leaf tempcrature W‘IS howcvcr. almcsl same as air tcmperaturc in

November, and was higher than air temperature i i January. Frequent irrigation was offective to keep



- _‘(c;).

hlgher transplratlon rale durlng nudday, whwh resultqd‘ 1owered leaf tenip:e_rauirc_espe(_:ially’in hot -

_ scason (Fig. 9)

_ Bffect of i 1rngauon frequcncy on tlle yleld of alfa]fa

Fresh weiglit, dry weight and plam helght of alfalfa wcrc measurcd monthly from March 1988 to

5 .'February 1989 with wo levels of irrigation frequency Presh- wcigh! of alfalf't was significantly

- inéreased by frcquem 1mganon (Fig. 10), In gcneral the yield of alfalfa was hlgh in wintér and

- spnng, but low in summer. The ralio of dry. wenght to fresh weight was the largcst in May, followed

. by graduai decrease up to Janualy
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s ,ThemeC S’l UDIESON]NTRODUC’I‘ IONAND BRBED]NGOF WELL~KNOWN DROUGH'I‘-T OLBRANTAND
" _SA[ ’I‘—TOLBRANT CROPS ]N UAE ' o ' ‘ SRR

D ‘ﬂs*rtj_i')f‘r”"oﬁfborim)iﬂ_br Bﬁié’AﬁiN‘(‘f"‘ér‘é'fsoﬁE LOCAL TREBE SEE

(&) ASSESSMENT OI* SAL'T TOLERANCE IN THE GENUS LYCOPERSICON -~ "

S‘\hmty problem :s ong of lhe mam obstrueuon lo arnd land agricullule. There are lwo major slrategtes: -

. for, |hrs problem One is 1mprovement of cultural pract;ce lneludmg sod reelamaiien or estabhshment of drainage;' o

E system, Ancl another is miroducmg salt toleram crops Smce engmeermg and management eosts are hsgh to deveIOp; '
' hlgher salt loleram crops has increased tremendousiy This sludy was conduc!ed 1o estabhsh the procedure ofi':. _

assessmem of salt tolerance in the genus Lycaperstcon and to seleot the salt tolerant aceessnons aceordmg to lhe",‘ -

procedure
1. Prehmmary expernmem was conductcd to estabhsh the procedure of screemng test The procedures are '
as l‘ollows ' ' '

(a) . Use 15mS/cm of saline water for 4 weeks after 2 weeks of sweel water 1rngauon in artxfrcral weather
chamber (BIOTRON LH-200-RDCD) o

{b) ‘Transfer suwwed seedlings of selec(ed aceessiens to nursery and lrﬂgate wuh salme waler (ISmS[ o

em) for 15 days more, lhen irrigate wuh sweet waler- for 2 or 3 weeks,

(e} Trauspl'mt all survuced plants in lhe field to extract seeds Irom the remamxng accessrons for further §

studles

2. Threescreening tests were eonducled aecordmg to the proeedure usmg both commereial and wrld accessions, "
i he wild accessions were kindly provided by United Slates Deparlmem of. Agricullure (USDA) and Umversny

-of C’ﬂlfofmﬂ 10 sccesslons were survwed and transplanted in the field,

o 5 2—--. .



' '_ (3) INVESTIGAT ION OF PROPAGATING METHODS OF ADAPTIVB lW()ODY PLANTS ]N AR[D L
LAND |

T ;-The warer supply is to of the most rmportam factors for covering artd land wrth noh groen. Howovor,
L we should also stress tho importance of breodmg and cultwating rlao plants whlch aro adaptwo to the enwronment
of the artd lard Thcsc dosert plants genoral]y depend on the sced propagatron although soime of tltom dopend- :

on the vegetatwo propagatron such as eutting and divisron.

o Loafy cuttmg and Ioal'y grafrmg ate oxtromoly drﬁ“ cult to succccd in roormg and umting because of sevore

cnvtronmcmal condrtrons, especrally humldlty condrtrons L

_ In thrs expor:mont we trred to root tho cuttmgs by covering them with polyethylene film so that we used.
g httle water as possible and mvost:gatod tho - possibility of tho rooting by loafy cuttmg of aclaptwo woody plants
in UAE We also mvestrgated the appllcatlon for accllmatmg procoss of ptantlets after pmhferatton by tissue culturc

' ;Matortals and Mothod

,'_, : t,t;'._:'-.‘ R

o Tho current season shoots of Samar(Acacra rornhs), Slddrr (Zr'z_yphus Ju;uba), Ghaff(Pr osoprs sp:c:gem)
s and‘w_rld Jasmino(Cle:odendro.‘: merme) whlch wero grown in the expenmental farm of the U A B Umvorsrty' '
) ‘were Sollected for use. Tho subtermtnal outtmgs whtch w'ts cut baoh weakrsh shoot trp (about Som) was rmmcdratoly
,ad‘]usted to 10cm long The cuttmgs of Wild Jasmlno hati four leaves and other spocros were adjusted to cuttmgs:
wwrth sahie amount of leavcs n samo spectes because it was drfﬁcult ro adjust tho uumbors of loavos ancl attachmg
vof branches ! T - C ' R

. The cutungs wero rmmorsed m tho wator for about 3 hours to protect from wrltmg

......

Boforomscrtmg tho cuttmgs to tho rooung med:a, the baso of outtmgs was dlppcd in Oxyboron (IBA 4000ppm)

- g for 5 seconds or covored w:th Oxyberon powdcr (oontammg 0 4% ]BA) Sand and Sand + pontmoss (1:1 vlv)

' were used as the rootmg medla 'I‘heso ttoatmont secuons woro respectwe]y set up wrlh and wrthout poiyethyleno

il covor Thoso sectlons were gwen the short namo of PC and (‘ONI‘ respectlvely

!rng'ltron was carrrcd out overy day to CONT and onco a month to PC The percentage of rooted outtmgs
‘numbor of root por cutlmg and 1total dry werght per sectlon wero countcd after threo months of planting. The.

' lrght mtenslty, temporaturo and retative humidrty durmg plantmg period were recorded in CONT and PC.~
1. Experiment of leafy cuiting in March

‘I\,vonty ﬁvo to 41 sub tormmal cuttmgs were inscrted to the rooting media on 21 March and tho aspects

of rootmg wcro oomparcd wrth CONT and PC on 20 July

hse



2. ‘Bxperiment of lcafy cutting in Octobc,.rj

On is Oclobcr I988 20 sub terminal cutungs were used for expcrlmem and were coumed on 17 January .

s

1989 Thc aspccls of rootmg wcre contrastcd to po]yelhylenc ﬁlm covered cuﬂmg (PC) and polyethylene film'

Results .+ - .0 -

L Exper'imem.of_'leafy émtihg in M:lr;ﬁlhl: S T RIS 55-:'{:.;;? ek
" Changes of ihe light intensity, ferijerature and fela:liifé‘ hutnidity mplanlmg perlod wete shownlnl?ag o

The ratio of llght mtensnty undcr cllcese clolh in conlrast to dtrect sunllght stayed at 6 8% in CONT In .
"PC, the rauo of hght mtcnsnly in PC was 05 1 0% less than thal in CON'I‘ as’ shown in Flg l (upper)

o The air lemperaturc at l Om h:gh t'rom thc. ground at n00n ranged from 35 47°C except for ramy day On
_lhe olher hand 1l1e, (cmperaturc (on the so:l surface) undcr cheese cloth mamtamed 25 31°C and the tempcrawre :

. in PC was 6 7°C highcr lh:m that m CONT as shown in Flg l (mlddle)

Thc relative hum ldlly in PC was kcpt at a umform rate about 100% through planung per:ods bul the relanve'

humldlty in CONT showed 2 greal dll‘fcrenllals between 4 00 AM and l4 00 PM The dlfferentials came to about 3
O%Id'ly in the w1dcsl range as shown m Flg l (lower) o B ' o
In CONT, all cuumgs of Samar S:ddn‘ and Ghaff dled aﬂer 30th to 40lh day l‘rom msertmg but a few
: cuumgs of Wlld Jasmme survwed up to 3 nwmhs ]n PC both of the sumv'zl and root fonnahon of Samar Siddir
| and Ghaff were very dilflcult bul lhe cutlmgs of Slddll‘ and Ghaff formed a small amount of 1oots On the other
hand wild jasmine. obtamed roolmg percenlage of over 90% at all secnons _ ’ Lo ' o
_ l"he effccls of rooung mcdm and treatment of Oxyberon on root formatlon were. not sngmﬁcant but yet :
X lhe hlghesl total dry we:ght of TOOt Was o')lamed in lhc cmungs that lreatcd wnh Oxyberon powder m the sand'

as shown ln '[‘able l
2, Experiment of leafy cutting in October -

Root formmon of four spccms in PS showed as same tendency as m PC Percemage of survwal of cumngs

was higher than those of Siddir, Ghaff and Wild j Jasmme in March and llus cumngs also falled to root in Octoher _

as shown in table 2.

__.54__



_ Conclusion x5

Leafy cumngs of Samar Slddir, Ghaf’ fand Wlldjasmlnc wereunable io endurcthe severcchanges of humidny .
between day and night i m Al Ain. However. the cultmgs in PC and PS could be put a hlgh surwval pcrcentagc

- with two times of lrrlgatmns durmg three months

Thcsc apparatus arc con51dered to bc uscful asa brref system in relauon to thc propagatlon of leaf Yy cuumg,

casy t rool, and the acchmanon of plamlet by tissue culture in and tand,



e s

 (0o0%gr) emmyeIedmes ITV

170D

8861 aoums ur maﬁuuzu

> ﬁnumoovumumaooqa 10 nu mvumhm>oo aHﬁH mquma“ohﬁoa U A3 Iprang 9ATIRIoY

wa& mhnuwhmaﬁo“ ,%Hﬁmampaﬂ Hmmﬁﬁ @pﬂpaﬁwu 30 momaﬁgo Hmaomﬁow mgw ﬂ mﬁm

_mm_owxw M;QHmm_HmHmum_mmow\wa. moH\m_mnom\¢m__owxw__moH\mu

_ﬂ\mw

N T

i

~ oot

4°(%)

TTBY

— 0%

o
*
(3:) o

0
W

90"
.y
o0
20

-1

P .

i
18]

Y Aapsusjuy
39317 aAylBIOy

| A3YpTRNY 8ATIRTOY

angeredwsy,



8861 ommash op_wm YoIew WO}

sem roapmmmeka $o POI L I8d 8Yql

z 18 ov

.

s 2

L eee)

g.zmm

C)

. sutmsel PITh

CFEYR
JIPPIS

- Tewes§

_ ~mcﬂua.wn_.wommm
wddQ 0 0¥ -

o

RS

4

i

.M%@RW
‘ @%w

I
63
mm
Q-
2.
0 -

| eupmsel piip

e e TTRUR:
RIS

Tewes -

g xepmod

ssow yesd
o pURS .

codw | otrme Q¢
L T

q)

ooOw | Ottt | omow |
e 3

 @‘Axb o

v

82
o
o
o

~00OID DI | 0010

e m Locmm | meme |

oummsef PTI& | . -
. o~ | Butddip: ~08sg-
o mddco0Y

R

ITpRIS
TS

o
:

0

N

O i
v

M__@m N& mm

N AN

R
. 3w
SR DR . - T
o e

fT.um@?da

homv

SuT23nd vuw>oo.
@Il SUSTAYIPATO4

@

A

R T ENRN

.wyﬁwﬂ

| 3R
TTppTS

| sy e
| 000y

P

.

B m.ﬂ.ﬂ.Ew.Nw: muﬁ.m&
) : S %%N«.Ww.m ,
- TS

o1 zepmod

‘ssow gesd

.;  + pues

: Y ‘
0060 | oocy | coom | coow

“

F

6dQ¢*dQQQ,ObOH Goo

- BUTHSEE PFTY: - — |-
3ot
uwvmﬂm.m

mzﬂaa4v..omwm::
e&ooow

o¢o§'¢¢o¢ 0066 | cooy | cocon

Sy «
HEE

'

IS [ BN NO TN R DA R R Ta TaTa B EieTo & o B Lo TioTs o B

E Y

l"'l’,.\.
ow .

PO

o
S o~
0

o4 gurgans..

hKREE
% %

mﬁﬁg
‘Poloos
% &

Ll oot | eineid | i | 1000 | i inio

1 »ﬁ_ﬁ_mﬁ, §

m.¢ D aﬂ mwc«Ha HmoH mau Mo aoupdahov HQOk

.qm mcq Mun.qum>@o,sﬁw% BUITATIAALOA 9T FO° mﬂwmmMm._ﬂ arqe]

 erpon Burgooy |




_meﬂynH

»uwﬁumh@ovfwwmﬁ

‘g1

Qo035Y. .ﬁmhu;n 4

wm&‘nbwpmmmaoum,%o porisg syl

ive "

om
'y

o
- P

O

%31
%0

Wﬁ?

F— mnuemMa P -

m=ﬁnaﬂv..owwmqw
§Eooo¢~

Tei|

T
I
:

O
e

B | sepmod

- ssow qesd:
'+ pues

.

o

@

,;:_”w;mcaewmw vﬁﬁgf,
b e

huvﬁﬂm;.
o TewRg

Mw.. mcﬁamﬂw .uwwmuw
o emanu o o v §

i

o )

FIPPIS

.,.,mc,nﬁmmﬂ. PIE

Ry

.hm@iomq

pues

(Sd)

<1 surgand press

W13 BudAYIRLIog

o

0

~augusel” pTTY -

SEREE 8 £ )

LITPRIS

" emey

| saarp osse
| g0y

e

H
i

@

-sutmsel PITH.

- 3379
. IIPPIS

| xepmod

ssom jead
+ pues

S

R

| suteser i

o IIPRES
| Sewe§

.wE.a,,‘m.ﬁu,.owm.m...m

3500

owon | onow | ooow | 000w | GO | COOY | ©

T

OGO | owon | 0oo® | GEOW | OO | COOD | COOO,
| ';~':O L . .
it

10000 6600 | coo-|00d | tooo | sove | vooo Qédé ‘o
'NNNNHNNNN ISTR I s B NS TSIS T B T Ta ol It Tat i Farl M ot lo Dl I ENAA MR

-euTHSES PITK

IIPPIS
reweg

(2d)
2UTIINY pIoADD

| WY SUSTAYIBATOG

 BUTIITD

uma;mpoou=
[ g

Burigne

1. pegoos -
[

mmﬁﬂpao uﬂmmm 10 vmhmpoo e mamﬁhﬁwm>~oa 343 30. wuoowum 2 3IqB] -

% %‘

mmnnv

‘30 oz

So108ds

;;ucmepmmup,¢mw

.m.m up $1U8Id IN0) 341 wo ao_“mshow MQOM uo

mﬂvws wcﬂ 300y .

58—



"I METEOROLOGICAL DATA

' Momhly nieteorological data (1986 to 1988) are summarized as follows '(Fig. L~ 3)
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