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Improving the Durum Wheat and Vetch Crops Productivity by Using
Conservation Agriculture System Under Rainfed Conditions
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Abstract

A field experiment was conducted in Izraa Research Station (Daraa, Syria) affiliated to Arab Center for the Studies
in Arid Zones and Dry Lands (ACSAD), during two consecutive growing seasons (2012/ 2013 and 2013 /2014), in
order to study the effect of conservation agriculture on growth parameters and productivity of durum wheat in rotation
with vetch crop comparing with conventional tillage system. The experiment was laid out using randomized complete
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block design with three replicates.

The results showed significant differences between conservation and conventional agriculture systems in the mean
number of days to heading and maturity and plant height of durum wheat plants. The mean value of 1000-kernel
weight, grain yield and biological yield were significantly higher under conservation agriculture system (38.27 g,
1843.67 kg.ha-* and 6566.67 kg.ha-1 respectively) compared to conventional agriculture system. Meanwhile, vetch
crop was grown in rotation with wheat crop in the second season, as the highest seed and biological yield were
recorded under conservation agriculture system (1311.67 kg.ha-* and 3384.00 kg.ha-! respectively) compared to
conventional system, which indicated the importance of applying conservation agriculture system as an integrated
package of practices for improving the productivity of cereal crop (durum wheat) grown in rotation with legume crop
(vetch).

Key words: Conservation agriculture, Conventional agriculture, Durum wheat, Vetch, Yield.
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Abstract

This study was conducted at the Biotechnology Lab. - Faculty of Agriculture — Damascus University (Syria) in 2016.
The aim of the research was to detect the allelic variations of Dehydrin genes in different durum and bread wheat
genotypes: horani, juri, shamg, shamg, doma,. doma,, shams, shamg, domas), and three wild types (Aegilops ovata,
Ae. triuncialis, Ae. geneculata).

Results of Dehydrin gene variation (responsible for drought tolerance) showed significant differences among the
studied genotypes. Variation in the molecular weight between loci per gene was very high in some cases, while the
similarity in other cases was at a high degree, and it was easily distinguishable by 4% agarose gel. The PCR results
of the Dehydrin gene Dhn;, showed a monomorphic pattern in the four genotypes: shamg, shamg, doma,, and domas.
While Dhn6 gave two patterns emerged in the 6 genotypes: shamg, shamg, domay, shams, horani, and Ae. ovata. It
is noticeable that both genotypes juri, and domas, and the wild species Ae. triuncialis, Ae. geneculata had only one
monomorphic pattern. There were three patterns (A, B, C) of Dhn, and Dhnj varied in the studied genotypes, three
of four patterns of the Dehedrin gene Dhn7, appeared in doma,. The PCR reaction also showed five patterns for the
Dehedrin genes: Dhng, Dhnyg, Dhnys, and six patterns for two dehedrin genes: Dhn5 and Dhnjs.

The results showed that the dehydrine gene Dhng had the largest number of polymorphic patterns, with 30 patterns
in all studied genotypes, followed by the gene Dhn15 with 24 patterns, while the gene Dhn,, gave the lowest number
of patterns (only 4) in the studied genotypes. While, the genotype (domas) was superior in the number of patterns
which gave 19 genetic patterns, while domaz gave the lowest number of patterns (10 patterns).

Key Words: Wheat (durum and bread), Cultivated genotypes, Wild types, Alleles variation, Dehydrin gene.
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Abstract

This study was carried out during the years 2010 and 2011 to characterize some varieties of European Olive; Konservolia
and Amigdalollia (Greece); Picholine and Tanche (France), Frantoio (ltaly) and Belladi Spain (Spain). We aimed to
assess those varieties under rainfed and supplementary irrigation at Jellin Research Station (Daraa/Syria).

Different traits were scored such as: average of annual vegetative growth, characteristics of leaves (length, width
and leaf surface), fruit (length, width, weight and size), average of flower number per cluster, fertilization and oil ratio
in contrast to the dry weight. Significant differences were detected between the supplemental irrigation in contrast to
rainfed treatment for the majority of the traits.

The proportion of fruit set was 7.22% for the rainfed culture and increased to 16.97% for the supplemental irrigation.
Based on the dry weight for all of the varieties, we reported an oil percentage estimated at 30.88% and 45.64% for
rainfed and irrigated treatments, respectively. On the other hand, an adverse values were reported on the basis of
the wet weight; the oil content was estimated at 20.61% under the rainfed conditions and 16.95% under the irrigation
treatment. This result can be due to the accumulation of water, oil and other ingredients in vacuoles.

The drought tolerance parameters (chlorophyll A, chlorophyll B, relative water content, leaves water content, ratio of
leaf dry weight, glucose, proline) were used to draw the relationship tree between the varieties. The varieties were
divided into two clusters, the first combined four of highest drought tolerance varieties (Konservolia, Picholine, Frantoio
and Belladi Spain) with 10.863 distance in between. While two varieties, Amigdalollia and Tanche, were in the second
cluster, with 4.548 distance in between. Furthermore, the second cluster is far from the first one with the distance
18.144. Hence, these varieties, with high drought tolerance ability, would be recommended for the cultivation in dry
areas prevailed in some Arab countries.

Key words: Olives, European varieties, Rainfed cultivation, Supplemental irrigation, Drought.
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Enhancement of Seed Germination for Four Species of Helianthemum
Using some Seed Treatments
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Abstract

The enhancement of seeds germination for four Helianthemum species (H.salicifolium, H.ledifolium, H.almeriense and
H.violaceum) was studied in the National Commission for Biothecnology laboratories (Syria) in 2013/2014 season. The
six seed treatments were: 1- mechanical scarification, 2- chemical scarification by using concentrated sulfuric acid,
3- soaking in distilled sterilized water for 24h, 4- mechanical scarification + soaking in distilled sterilized water for 24h,
5- chemical scarification by using concentrated sulfuric acid + soaking in distilled sterilized water for 24h, 6- untreated
control. The germination values recorded were: total germination percentage, germination period in days to reach the
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total germination percentage and the germination rate. Results showed that the treatment of mechanical scarification
+ soaking in water was significantly superior with the highest germination percentage (95.54%), shortest germination
period (5.88 day) and the highest germination rate (17.45%/day). While the soaking in water treatment was the worst
treatment with the lowest germination percentage (24.55%), longest germination period (19.62 day) and the lowest
germination rate (1.19 %/day). The increase of germination ratio after seeds scarification for all Helianthemum studied
species indicates that the reason of seed dormancy is due to its impermeable coat, which prevents seeds physically

from absorbing water required for germination, causing poor germination of untreated seeds
Keywords: Germination enhancement, Seed treatment, Helianthemum, H. almeriense, H. ledifolium, H. salicifolium,
H. violaceum.
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Studying the Forest Edge Effects on Plant Species Diversity — Example
from Tallee Forest (Tartous/Syria)
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Abstract

This research has been conducted in Tallee Forest in the governorate of Tartous (Syria) during autumn 2013 and
spring 2014. It aims to understand the forest edge effects on the plant species diversity in a region where forests are
significantly fragmented.

Vegetation has been surveyed through three transects of 10 meters along the edge between the forest and agricultural
lands, with 10 m distance between them. All the plant species crossed with transects have been recorded. This procedure
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has been repeated at: 1.2, 5, 10, 20, 50 and 100 m from the first line and in parallel to it. Diversity was estimated using
species richness and Shannon index and the similarity between lines was calculated using the Jaccard index.

The forest edge effect on species richness and types was clear in this study but the depth of this effect was limited since
it started to decrease at the first meter from the edge to disappear almost five meters from it, the edge effect on species
richness was clearer than on their relative abundance. The study showed the effect of small forest gaps (forest routes
and roads particularly) in the composition of the forest.

This study is among the very rare studies dealing with forest edge effect in Syria, which can establish the base for more
extensive studies and can contribute to the biodiversity conservation in these forests.

Keywords: Forest edge effect, Biodiversity, Tallee forest.
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Study the Effect of Epistasis, Heterosis and Inbreeding Depression for some Yield
Parameters in Tomatos (Lycopersicon esculentom Mill.).
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Abstract

The research was carried out at the Center of Agricultural Research in AL Qunaytirah, General Commission for Scientific
Agricultural Research, during three growing seasons (2008, 2009 and 2010) using four parental genotypes (Sahelee12,
Orient, Saintpierr and Cherry). The experiment was done by the randomized complete block design in four replications
and based on the Scaling Test to analyze the components of generation means.

The aim of the research was to determine the effect of behavioral genetics and heterosis in first filial (F4) and inbreeding
regression in filial (F,) of some yield indicators (yield per plant, number of cluster per plant, number of fruits per cluster,
average weight of fruit) in green house tomatoes. In the experiments chiasmata parents was designed by half-diallel
crossing scheme 4x4; to obtain F4 for all crosses, then get from all of them the F,, F5, BC; and BC, generations.

The results showed significant differences between the clans of each hybrid in the four indicators studied, except 1):
the populations of two hybrids (Orient x Cherry) in the number of cluster per plant character, and 2): the weight of fruit
character for the (Sahelee12 x Orient) which showed no significant differences.

The hybrid (Orient x Cherry) gave the highest significant values of heterosis in yield per plant (93.36 %), while the
(Sahelee12 x Orient) showed the highest values of heterosis in the number of cluster per plant (37.04 %) and the
(Sahelee12 x Saintpierr) in number of fruits per cluster (40.19 %). whereas the hybrid (Orient x Saintpierr) showed
highest values of heterosis for average weight of fruit (38.43 %) towards big fruit.

The study demonstrated a significant inbreeding deterioration in the second generation, compatible with the direction of
heterosis in most crosses for all studied traits, the proportion of regression ranged from simple, to medium and strong.
Reaction genotype analysis of generation means revealed the contribution of the three genotype effects, additive in
the hybrid (Orient x Saintpierr), dominance in the hybrid (Sahelee12 x Orient) and epistasis in the hybrid (Sahelee12 x
Cherry) in inheriting yield indicators.

KeyWords: Tomatoes, Half-diallel crosses, Inbreeding, depression, Heterosis, Epistasis.
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2.397" 5.00” 5.714" 97.235Ns Sahelee12 x Orient
5.462" 3.00” 5.505" 33.351" Sahelee12x Saintpierr
1.269~ 475" 1.970” 1.435" Sahelee12 x Cherry
2.636" 3.87" 2.027" 60.022" Orient x Saintpierr
1.398" 0.00 16.123" 13.997" Orient x Cherry
2.032" 237" 4.771" 7.347" Saintpierr x Cherry

(3 e s % B s gea o st o(Raginal) o) % 1 ssea o gsinat

The Arab Journal for Arid Environments 10 (1-2) " (2-1)10 dslotl clinll 3y yal dlnt




ol p i3l B3I (gl B Apnaal A3 550l gl 353 (ol 3 gl e (32 ¥1 a0 oo Ll %H (M) il g 595 - 2
ol LS cilSy g Ly

.(%93.36**) (Orient X Chermry) uelsdl cnoegll Ladal )18 cyomgll 553 2 2dle dugine (ymd Aasyl o pglsl rladll /Am Y1 450 o
S gl Lel3l sLsg. (gl e %23.44™ 33.80™)  (Saintpierr x Cherry) LusLutly . (Orient x Saintpierr) sl 31 Liuxg!l o
(S3ian 3,8 (195 Legasl Jans (ye el Jjgl ‘_;\.I.nz@.” Ao bl coos Leiw . (% 4.89™) . (Sahelee12 x Saintpierr)

«(Saintpierr x Cherry) _usld! cnmgl! s Limals « ya38l 1agl Ale 3 @Jm O dwed i pgls] ras gl bl Jle adliall sue 4i5e e
Orient X) Luslsl cazmg!l 0305« (%37.04) cnmgll 393 dad Llel « (Sahelee12 x Orient) Jo¥! cngll yalsl a3 ‘\:'_9.44.‘4 OSe o !
o 2 (el e %12.14.21.71%.28.29™) . (Sahelee12 x Cherry) el o « (Orient x Saintpierr) a! 1 ca=glls « (Cherry
(% 6.93™) ay5iall Alle croma 355 Aegd J3I « (Sahelee12 x Saintpierr) il cuegll ygls]

Orient X) sl cnzmglly (Sahelee12 x Saintpier) 3Ll cumell oa (e dasl @l ruslgll ssaiall e Ll sue 1554 @
4019 Lgaud calyy cAygiall adle cnoma 353 (Orient x Saintpierr) sl 1 caglly  (Saintpierr x Cherry) uslud! crglly « (Cherry
51988 o3Ma39 Ahmed 1984 .03 Me 5y Jamwal) sl culeal yud 50850 S0l oa il sl Sle % 18.95* 21.39™, 39.04™,
.(1992 .Gvozdenovic, Takac

Saintpierr) uslatly  (Orient x Cherry) ualst ¢ (Sahelee12 x Cherry) cdll s cyoma 35305 e pglsl 13,030l )39 dawgia yibe @
S ool Ladgy <% -79.46™ .-56.08 .-88.03** _Isull e cilSy 3 5aill yuduaadl ¢35l olaily (iSUy Aygiall &dle cyma 355 (X Cherry
2SI olad¥l 61 s g Aygina croma 345(%38.43%) (Orient x Saintpierr) ! 115 (% 19.09%) (Sahelee12xOrient) J5¥1 (il
- 8l g

5 Kanno &30 pe 3015 1 35S0 3 ,all daiad ;391 Lgunnyg o3 bl 5 il Laemd 33l sl (gl ams off le clidaall S
.(1981) Kamimura

LAl & disal (ID) A8 A ) o @) aaill g Cugd) Jagia Ao Lk (%) H ) ) Gsagl) 3683 Jgaadl
g yaal) By 9alal) ca &

cladlifdalin) claili/adlial) axs 3 giial)/ HLall) 2as Sl 09 wgia Al
5 o 1.D. I 1.D. A 1.D. A 1.D. gl

-17.78 6.92" 37.04" 21.08" -33.17 10.04" 19.09° 4.34"s Sahelee12 x Orient | 1

489" 2.28" 6.93" 5.54" 40.19" 8.34" 8.21N8 254NS  Sahelee12 x Saintpier

-3.89 9.33" 1214 9.92" -0.55 483" "-88.1 0.97" Sahelee12 x Cherry

93.36" 27.53" 28.29" 10.89" 39.04" 26.69" "-56.1 4.79"s Orient x Cherry

2
3
33.80° 7.797 21.717 23.24" 18.95" 10.34" °'38.43 3.51" Orient x Saintpierr 4
5
6

23.44" 3435 0.26" 10.79" 21.39" 4.61° -79.5" 1.89"  Saintpierre x Cherry

(3 e s % B s geua o st o(Ragiral) o) % 1 ssea o gsina

Jeudll L LNl ol yha 2 ginn sl 3985 3929 3 Jgamndl culidana yglas :(F2) AL Jad 12 4 t_mu,...n‘_,cc_'ubyut 3
J(F1) Ja¥ Jead! Sle mm (F2) Lt

Orient X) Luslsd! cnimgl! (F2) Juudd! Ladel oISy (Agiall L,JLQ\ 2 gl pannd (F2) Juait) jglal :olid)/ 2 Lo Y ji3a0
(F2) Jouis (% 2.28™) jagat) dagd Jal cilS Lady - (153! e % 34.35™ % 27.53") . (Saintpierr x Cherry) (sLudly « (Cherry
Jo¥! a3l 3 ! el SLI Jetl 2 (%*7.79.9.337.6.92™) L)Lzm,a@w\ OlS ¢ 2 (Sahelee12 x Saintpierr) Ll gl
.Agdl Gle (Orient x Saintpierr) o1 15 . (Sahelee12 x Cherry) edtuly . (Sahelee12 x Orient)

(2-1)10 dalol el 3y yall dlnt . The Arab Journal for Arid Environments10 (1-2)



Cnmall 2 %2324 41 8ed el iy IS Augyall mgl] Bugiall e L1 Jend! 243300 1S LAt/ Bliall e pd3ae
Sahelee12 x) 3Ll cnzglt (F2) olS (% 5.54*) Letal, . (Sahelee12 x Orient) Js¥1 cymglt (F2) o345 . (Orient x Saintpierr) o !
10.79**.10.89**) (Saintpierr x Cherry) jusLudls (Orientx Cherry) uels! cniumgl Glus 2 duglicia Lu).a_' oIS cn 2 (Saintpierr
(g e %
ol gl e Yo 31 gyl gl pseand LI el 2 3 5Las ¥ AV le jagaill jgls sagatall/ leill sue yahae
Lo g« % 10.34™ % 10.04™ w1 11 I i) Gle wie yagal (lang % 26.69™ il jagau 1o Ll (Orient x Cherry)
LAl ujg % 4.61** % 4.83** . (Saintpierr x Cherry) L.sLutls (Sahelee12 x Cherry) calil cuiegl!
Lisin oS, o A1V gl et G Joudll 2 Juld 52625 5l 81 039 o gin pipae
bl e il (F2) Gl Lelii 2 ggiall aad] H900] o Oaso¥l daugia e LuLa A,H(mp)w\uz@u}awmlﬁmjmjmd&
s LS AL Jumdl illaiugio @3 e (gl cillagio 39a ley ‘L&ijﬂ Creslall (aligd olad¥l Gallas e B LW ol ;3L 31200
deuumd_up.\i\‘_.\ﬂjnmuuubm}ij\wLn_oj\f\_um_umuz@\wa g3 deed dgamg e 3 Jgundl culidasa
(2011) Jaalatls . (1994) 453La 3y Sarawaty (1975) Khanna 5 Singh (e (S ae 51l ola cdlgs uBg 03 il ()9 dawgie
g 2 A B C D ael¥ julall e 3T ol uslgd dugins Scaling Test jLasls cullawgill Julod Sl cyglal 13,58 Jadti - 4
09 GSlogll Gl slisSe o el ja3ll palaw C;Jwy\ alasial @ el (4 Jgaadl) dugydl claall pandy 3 ymsll gl
Lol L, Baal¥ jlall e 4@ cole 13 Bygiall oY ( (Saintpierr X Cherry) usludl cumgll Gl il dby «Fsanll Lgias
@3 beaadly 2 LYl el (bl i) ccnzmgl! 18 2 daeadl &l 52501 5 735031 NREL W ;:uu;uj‘.bbjl sgaiall le Ll sue
Sahelee12 X) Js¥! cnmells camloll bl Lle udliall suc 2aat (Orient x Cherry) ouall crm gl (e JS slecial dlas Ve pe cdazd
ekl o w51 e 2Ly L..»Lg;u_'bjj\ Sl a3 501 (g dawigie daat (Orient
oLl gl elgliatl cadat cnp LS g okl A LE¥I ol 550 puaandy ccnldliail] puent (m) pladl dacugill ygins .5 Jgaatl
b LeS (653 Aga (e piige JS @lilug dga (pe el BOISL
6-*4‘ G AW LgbLlaily A8 )ell Meladly (galowdly 2 Lol paladll Bygine M (pe &l ildliaill cipls :oladl/aa oy - i
Lan Llle Zygine 3925 2o < (Sahelee12 x Cherry) calutly . (Sahelee12 x Orient) Jo¥1 cndlazt! S 2 e mdm @sbead! Jaat!
ST 35mg e o Jo¥ dlatll 2 (2 lis] x 2 L)) daell (e GS1ogll Jelinll 2 da duginn 39299 251 LgboLasly 281551 e Lany
LebolLasly oS ity 2 Loty (galed) coladl] SISS Ale Rugine s pgls LS coredlimill SIS 2 ((goles x (g0lias) s (o 3540 g
Sahelee12 X) Ll cdlantl 2 Ale dygine 2Ll Jadll sl 5,31 2ga cyay < (Orient x Saintpierr) el i cdlaul 2 25501
(2Llslx goliw) daeitl cpe logll Jelan! ol LS o (2 lslx L5.sLM) daedll tye Gilogll Jeladll Gle dygiall o punily (Salntplerr
Bgaall oyl Loty (Orient x Cherry) Luelsd! cdlanl 2 dazs 3 4J_5_u.4 (obow x g3luww) daaidl cpa Al el Jaladly 4..Jl.c 4.4“5.4_0.51
A es oSy e e M5 pe - (Orient x Saintpierr) sl colastl 2 dazs (2 lislx galiaw) dasill (e gl Jeladl Lle
51993 .Estrada , Vallejo Cabrera 4 1992 .Natarajan) cnis Ll (pe suc e 30lgn Lo daall oia uygi 2 LS1 3015 oS!,
.(2001 0345 Indrajyothi
Sahelee12X) el : a culdlss 3515 2 Alle Lugiae B3 LebLails 250550 3o Lintlg gluwall Jaill ol Lt/ Bliad tae —
Alost! Jelatl s Ly « gk x g3lew) daoill 5 SI algu¥l e (Orient x Saintpierr) (usluuly (Orient x Saintpierr) w1 315 (Cherry
x @3k cnlasidl (pe 280 Hel e lautly ablucd! Jaall el LS el Clantl 2 daza 3 435_1_.,4 6_u| @Ml (2 lsx @aliw) dacdl ye
e &gl edlelantly 2 Lyl Jaall ,glsl Loiw < (Sahelee12 x Saintpierr) L,4\_.1\ LALAJ\ 2 e 4;_9....& (2lalx2 L) g« (gobew
-dazd galuadl Jaalldugian y94ls pa (Sahelee12 x Orient) Jo¥l bzl 2 3le MM (2 lsix2 L)) g (2Ll x galew) olasd]
I aldlantl (e IS 2 ale 28lan ] 200y (351 LgboLaily 481550l codlelintly ool Jadll 580 jgls asaiall/sleidtsne ¢
(2L x ol daeddl cye Jelantl o Lizly o (Orlent x Cherry) Luslsdl (Sahelee12 x Saintpierr) 3Lty . (Sahelee12 x Orient)
Jelant! doledl puendy « wsbm, bl cpladll U e Bgiall ClS cnm 2 ualsdl Clautl 2 L5l g «Mﬂh RUPN
JeLinlly o813l Jasll e 3 Ls12e (Orient x Saintpierr) el cdlall glsl ety  (Sahelee12 x Cherry ) el Cila! 2 Ayl
ole Bgiall HLazaly « (Orient x Saintpierr) Gusbad! coliaitl 2 sl Jelalt JalS Glid pa ¢ (2lisl x (g3kew) dasidl (pe SSlog!!
Jie i Ll (a5 ilidans e 5151 0008 3815755 Adunll 50 353 2 S35 oS Tyl IV 590 3 S5y add a8yl Sl

The Arab Journal for Arid Environments 10 (1-2) 78 (2-1)10 dslotl cliall 3y pall dlnt




(1997) 455La35 Antonioy (1995) 455La 35 Suresh 4 (1993) Estraday Vallejo Cabreray (1992) Natarajan 5 (1988) 45539 Omara
-(2001) 453La g @ual sl (2001) 453Le )y Indrajyothi 5

alsT 3 12 Bl L BlS ldliatl! 2 Ale Aygtan 5N LaloLasy 281 el cdhe Lintl g Lol M\,@J 530 039 dassie
Orient) w;ug (Orient x Saintpierr) x| 315 . (Sahelee12 x Saintpierr) il Lo dazs ealdlas B2 Ale Ligine oSyl Jaat!
==l ol LL.:J OsSa 3 Adiall Cuygi dga Alaa Do pa ddiall ol Cu gt 2 eS|y (gl S50 e .,\534 Ls « (x Saintpierr
Kannoy (1980) Singhy (1979) Khalil 5 (1973) 453Ls 35 Maggiores e «U> 3algws fds_x\@\al_ml_.df.\ L.L.:.ljwwu,.m1
.(1997) 453La 34 Singh 4 (1987) Obeidat, Valiceky (1985) Alvarezy (1983) 45539 Bhuiyan 4 (1981) Kamimura,

A gl B gaidl cad (A i) < disal Apuldl) Lgilad aa Scaling Test Jhidly cilau gial) Julas gilis 4 Jgaad)

o) A B (o D
aldll/Aaluy)
1 Sahelee12 x Orient -0.91+0.24"  -0.27+0.15N  -0.57+0.36"S -0.96+0.34"
2 Sahelee12 x Saintpierr 0.48+0.44"s  -1.58+0.28" -1.99+0.57" -2.10+0.34"
3 Sahelee12 x Cherry -0.95+0.23"  -0.09+0.09"  -0.42+0.33"s -1.28+0.25"
4 Orient x Saintpierr 3.07+0.43" -0.68+0.22" -0.56+0.30NS -0.87+0.29"
5 Orient x Cherry -0.25+0.12°  -0.09+0.08"s  -0.05+0.02Ns 0.18+0.06NS
6 Saintpierr x Cherry -0.53+0.24° 0.34+0.17Ns -0.47+0.29N8 -0.72+0.27°
clail)/adlial) aas
1 Sahelee12 x Orient -0.34+0.21N  1.80+0.40" 3.56+0.61" -2.26+0.30"
2 Sahelee12 x Saintpierr 0.20+0.15S 0.27+0.16N° 6.61+0.60™ -3.26+0.37"
3 Sahelee12 x Cherry 0.67+0.22" 0.36+0.20NS 6.53+0.61" -3.56+0.32"
4 Orient x Saintpierr 0.53+0.24° -0.23+0.19N8 3.10+0.50" -1.15+0.43"
5 Orient x Cherry - - - -
6 Saintpierr x Cherry -0.15+0.02N  -0.55+0.17" 1.39+0.46~ -1.57+0.28"
3 ghinl)f JLallll dae
1 Sahelee12 x Orient -1.36+0.29"  0.15+0.05"S 1.57+0.51" -2.55+0.43"
2 Sahelee12 x Saintpierr -1.53+0.31" 0.20+0.01NS 1.57+0.56" -2.53+0.46"
3 Sahelee12 x Cherry -1.47+0.28"  13.06+0.82" 6.38+0.70" -4.44+0.53"
4 Orient x Saintpierr -0.13+0.10Ns 0.96+0.25 1.72+0.35" -0.65+0.32"
5 Orient x Cherry -1.03+0.25"  -0.98+0.23" 2.20+0.65" -1.45+0.39"
6 Saintpierr x Cherry -0.14+0.13%  0.30+0.18NS 0.56+0.28Ns -0.28+0.05N8
3t ¢ 39 daa gla
1 Sahelee12 x Orient - - - -
2 Sahelee12 x Saintpierr -3.240.01" -4.01+0.1" 7.07+0.03" 2.39+0.5"
3 Sahelee12 x Cherry -1.86+0.33"  -0.05+0.05"s 0.16.+.02" -1.13+0.58"
4 Orient x Saintpierr -1.56+0.88"  -0.71+0.11" -2.29+0.74" -2.13+0.4"
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Orient x Cherry

6 Saintpierr x Cherry

-1.56+0.86"
-0.72+0.04"

-0.120.03+NS
0.4+0.05”

-1.49+0.08"
-0.62+0.44"
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Abstract

Aiming to breed and deduce a new durum wheat cultivar (Triticum turgidum var. durum), an extent breeding program
was carried out by introducing durum wheat genotypes from international nurseries of CIMMYT which included IDYT29
in 1997. Screening, grain yield and growth traits were evaluated at Al-Tuwaitha and Al-Latifyia Experimental Stations
(Iraq) during 19972000/-1999 1998/ seasons. The exceeded entries were introduced in the breeding program during
20002012- seasons using individual spike selection as a breeding method for the favorable traits of productivity, growth
and agricultural characteristics. Yield trials for six promising cultivars were conducted according to their exceeding in
productivity and other growth traits during three successful seasons (2010/ 2011 - 2012/ 2013) at Al-Latifyia Experimental
Stations, Iraq.

The new cultivar (14 - 86) showed its exceeding in grain yield, some of its components and other growth traits; heading
and maturity date in addition to the relative resistance for rusts, smuts and lodging. More than 996 kg was gained for
all selection cycles with 99.6 kg/selection cycle which yielded more than 3997 kg.ha'. All traits under investigation
revealed its response to genetic improvement, but its measurements were not stable throughout breeding cycles.

The cultivar 14 - 86 yielded out the highest grain yield, 1000 grain weight, grains. Spike! and days for 50% flowering.
Although, yield trials for three seasons revealed the exceeding of 16 - 86 in grain yield (4093.7 kg.ha-') and 1000 grain weight
(43.67 g), the highest grains.spikes™! and plant height were for the cultivar 68-23 (46.87 grain and 86.8 cm respectively).
Whereas, the cultivar 14 - 86 yielded 3997.3 kg.ha' and showed the highest plant tillers in square meter (121.47).
Keywords: Triticum turgidum var. durum, Breeding and Selection Program, Genetic gain and Yield trials.
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Evaluation of some Newly Introduced Potato Varieties
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Abstract

The aim of this research was to study the growth and yield of six newly introduced potato varieties and to determine
their suitability to be grown as spring and autumn crops in Daraa /Syria. The experiment was carried out during the
2006-2008 growing seasons in the fields of the Scientific Agricultural Research Center in Jellin in Daraa governorate.
A randomized block factorial design with two seasons (Spring and Autumn), six varieties and two control varieties
(Spunta, and Diamant) was used.

Studied varieties showed different performance from spring to autumn seasons. Emergence rate, stem number, stem
length, and yield were reduced in the autumn crop. However, the percentage of big tubers (>55 mm) was increased.
Matador, Everest, Almera and Zafira yielded better than Spunta, the higher control, during the spring season by 9-13%,
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even though differences were insignificant, so they are recommended for growing in spring.

In autumn growing season, Zafira and Almera maintained their superiority and yielded significantly higher than Spunta
and insignificantly better than Diamant by 35% and 29%, respectively. Esprit and Jelly advanced to yield better than
controls, while Matador declined to become the least yielding variety, which made it less suitable for growing in
autumn.

Key words: Potato, Growth, Yield, Spring growing, Autumn growing.
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Eco-geographical Survey of Mistletoe (Viscum album L.) in Qalamoun
Region/Syria and Seed Germination Study
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Abstract

Mistletoe (Viscum album L.) prevails in Qalamoun area (Syria) on a number of hosts. The eco-geographical survey
shows the scarcity of mistletoe. It has been reported on seven hosts, mainly on Prunus amygdalus (L.) Stokes and
Amygdalus oreintalis Boiss. The best period for planting seeds of mistletoe is during December and January. The
highest percentage of germination was 92 % in January, and the lowest was 44.4 %. in October. The results showed
that Nabik’s climatic conditions are suitable for growing mistletoe hosts. The highest ratio of germination was in full light,
decreasing in slight shade, and the lowest percentage was in dark, (84.7, 43.7 and 1 %) respectively.

The darkening at germinating stage plays a significant role in determining the ratio of parasitism success, that was high
after complete germination (92.5 %) and low (15.8, 9.2, 2.5 %) when dark at the beginning and squaring of germination,
and at planting seeds, respectively. The results showed that mistletoe seeds are polyembryonic. A high percentage
of seeds (66.7 %) has two embryos, while (32.6 %) has a single embryo and a very small percentage has three
embryos.

Keywords: Viscum album L., Mistletoe, Germination, Hosts, Qalamoun.
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Prey Consumption Rate of the Predatory Mite Typhlodromus athiasae
Porath and Swirski (Acari: Phytoseiidae) Feeding on Spider Mite,
Tetranychus urticae Koch.
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Abstract

A study was conducted at the Biological Control Studies and Research Centre -BCSRS- at Damascus University (Syria)

during 2013 and 2014. The aim of the study was to evaluate the predacious ability of the mite, Typhlodromus athiasae
Porath and Swirski. 1965 (Phytoseiidae :Acari) on different stages (eggs, immature stages and adult) of the two

spotted red mite Tetranychus urticae (Koch, 1836 ((Acari: Tetranychidae) in laboratory experiments at a temperature
of 25+ 2C°, relative humidity of 65 + 5% and a light regime of 16L: 8D. Experimental results showed that the predator

consumed significantly more larvae than other stages. T.athiasae protonymphs, deutonymphs, adult male and female
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consumed 3.5+0.84, 4.1+£0.87 and 5.4+0.84 eggs/day, respectively, and 6.6+0.84, 7.8+£0.91, 13.8 £0.91 and 11.3£0.94
immature stages/day, respectively. The study suggested that consumption rate of the female predation is higher than
consumption rate of the protonymphs, deutonymphs. There is no significant difference between consumption rate of
the female predation and consumption rate of the male, so we cannot conclude that the predation rate among females
was greater.

KeyWords: Predator, Predation ability, Tetranychus urticae, Deutonymhs.
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Abstract

The study was conducted in order to evaluate the effect of utilization of the pruning by-products from olive trees (Leaves
and twigs) in milking Awassi ewes diets, and its impact on milk production and composition, digestibility coefficient, and
the consumed quantity of feed supply.

Twenty four of milking Awassi ewes heads, in the third and fourth milking season, close in dates of birth, were used and
divided into two equal groups (Control and treatment), with an average alive weight of 66.4+4.66 kg for the treatment
group and 64.4+7.5 kg for the control group, to compare two different feeding treatments: the Control (T1) (concentrated
feed + alfalfa hay) (T.D), T2 Treatment (complete feed with 35% olive trees pruning by-products) (leaves and fresh twigs
with a diameter of no more than 3 cm), which were manufactured in the form of capsules (8 mm in diameter).

The rations were formulated to meet the sheep requirements according to NRC (1985). The digestibility coefficient of
feed ingredients (dry matter, crude protein, crude fiber) was computed using special individual cages for this purpose
(in-vivo).

Results showed no significant differences for feed consumption per head per day, reaching up to 1841.2, 1960.2 kg dry
matter for both the treatment and the control respectively. There was no significant difference for the fat, protein and
total solid contents of milk for the two sets of control and treatment, but there was a significant difference (P<0.05) in the
lactose between the two treatments (4.91£0.008 %. 4.66+0.07 % for the treatment and control respectively). There was
no significant difference in the milk production per day per head (834+71.2 g and 807+71.3 g, respectively). There was
also a significant difference in the feed cost to produce 1 kg of milk in favor of the control group (27.10 SYP) compared
with the experiment (22.75. SYP).

The experience showed the superiority of the diet containing olive trees (Leaves and twigs) (complete feed) over the
traditional diet containing alfalfa hay. In addition to the lower cost of production / 1 / kg milk from the diet (OPBP) by
(4.35 Syrian pounds) Including manufacturing costs compared with (T.D).

The recommendation is to expand the use of (OPBP) at the government level, especially in drought years in ruminant
feed as an important feed resource.

Keywords: Olive pruning by-products, Milking Awassi ewes, Digestibility coefficient.
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Abstract

The aim of this study was to evaluate the addition of different concentrations of glutamine and proline to local diluents
(Sodium citrate and glucose with egg yolk, EYC) in comparison to Andromed® as a standard diluent in preservation of
Shami buck semen. The experiment was carried out in Ezraa Station- ACSAD during the breeding season in shami goats
flock. Semen was collected from four bucks by artificial vagina. Motility was evaluated by using microscope and frozen
semen was estimated under CASA system.

Results showed that there was a significant effect (P<0.05) of extenders in the rate of motility after dilution, where that
Andromed® prevailed over other different extenders (EYC, EYC with 25 mM glutamine, EYC with 50 mM glutamine,
EYC with 50 mM proline). The motility was 74, 59, 58, 54, and 67% respectively. The motility reduced After freezing to
54, 38, 37, 33, and 42% respectively.

Results of CASA showed significant effect (P<0.05) in MOT from the studied extenders, it was 71, 64, 63, 58, and 65%
respectively. PROG was 57, 50, 47, 41, and 48% respectively. It wasn't noticed any significant differences in the studied
extenders for other motility indicators.

According to the results of this study these extenders can be used as alternatives of Andromed® for extending shami
goat semen as fresh diluted (all undertestable extenders) or frozen (EYC with 50 mM proline).

Key word: Semen, Diluents, Glutamine, Proline, Shami bucks, Syria

dedal|
Al e LeasS 5 Caliny 5 LIS yumd 2 e Libaia V1 cadlill ee B ol Lo 2 Lega 1593 533t JSLdl oS Julloma 353
Colis) Creil) Tmidys < Libma 3 j550 LaleT 2 Laslyas «yuiamill lgus (395 O Laad oy (5S3 . (2006 .o5da3s Marques) i
+(2010 by coples) Lgagum 3,5 Julag Laale dadlony i blalll Agumss (e i ¥ Jﬁ-ml" Jslms o5 a9 pally . (1994 1y
Lsges Ax)3 lo dadlay 3lg Jslmay (2003 (03de)y Lahnsteiner) azlall 1Huma aa 48102 sola o waaidl Jdles 5925
(Mazur) @il ;21 gai piad (ANtiDIOLICS ) dugum culsbing ¢ (2008 (o3dha s ilatl) Luardatl sgasd! (pauss (g9l | JLaally daymel | dasgl)
Holt) sl Hlaws. (1991 Garmner) Jg ,elillS 230y slgag . (1998 (o33e 35 JONNSION) Ll ¥ Jlazil ai1Se! ¢pe g (1985
Pickette s Amann) Lgalis drwe LI Jinls Bl el gty IS Aliant OJLA:\ Lo Ty waamidl cilais (ye CalaUl Losi (2000
alasial @ il (1998 (o3dLay Katkov 51991 Garner) callailt mbw LeS (Jgpueatlil!) slgll o2 @lana (<3 (1987
s S5 (g Callaily aals 4:.Lu~ a5 (2005 . 03a 3 Khlifaoui) aie¥! (oleaVIS o550 lge
pdie Cya ST e cagmdl Cye wyaall By Leginge ilS Aol clilyand! Calla wuamd 2 Aued! Laleadl L35 duly ol
e el piiat agi a B luaall o Ol (1988) 033Le35 Anchordoguy g 31 « (1989 .o3ka s Koskinen) coias diw
SIS &l gumd) LS (ya Lelgil pamd (olen ¥l 028 (an O mily cBindiia 35l cila sl Lgas ja3 e 3iua¥l (oles Yl
Paleg s Aspinall) 5,1yl cala s (olazs! o LT @BLA s 2 cndg @149 (2008 . a}mﬁAI Ahmad) dezd] Llee IS
839 0l ldl g e dialin| e L yo (ruumms Allig (35t A 5o (o lazil e Calladt] muﬁau@ﬂbywym\ dasg1s ¢ (1981
LT L M gl aia¥! (olen M 339,01 ye Bl S5l 3usae el e adg . (2001 (053ads KUNAU) g LS 3tz
03dadg Renard) oLy (1989 (oyde)y Koskinen) Jsustly « (1992 (o33ke 35 Sanchez-Partida) (alsll goitl SBladl spass
-9ilgs slemt ol | ALl 21319 sueand dulee 2 (raliglill danlill LB (1996) o35y Trimeche g - (1996
colaadsawsall Lle dlgisl dianl 353 3 elelt godl Bl spaes 2 Lc}w bt 38T (el Hlany syaed!! Jolea _Lu
Moussa)dwgdu|my|umukdaw1awuumj OIS ALK Eindse o clint g gl i o g« Jg yicd oI
Tacsiad | alig<L Muwuaqu_m_u.u (2004 LajmﬂAmwat) demtlls dagstl S Al Hell Laislay « (2002 035ka s
(1997 (03335 Roca) L u_.:. L._n_m b.um aas LeS (1994 Holtz, Tuli) ML Lelads aie callaill dulasd
Lgal oz Gua‘j (Ao gustl i‘ﬁ‘y‘ bal ol Bludl wud 2 ansins Sl 48060 Jdl=l) (e spaall L pa2guall ‘_'\)_u. Jiad
dueg Gle daalsd el Jllet agsgeall ol i Zalis] of aagy dasioaly (goill Bladl Agloe cilivan (po 5580 L3 ye Lils
25U Minitlib a8y zL) pe (wuns-s¥1) ANDromed® Jsles aasiol 3,591 235391 2.5 . (1982 . Tekin) 41331 ey gsill JLut!

(2-1)10 dalodl el ay yall dlnt 133 The Arab Journal for Arid Environments10 (1-2)



-(2007 .s33e 35 NOthling) 3l gusnd! Juo¥1 a3 gkl (pn 0513 g 0 piams Aggs Slias 3o ¢ e lell ol Bl a2

2583 gait) Jiladl cilaas ) odgpadly cralislatl cpaied) el (pe Raliis 3813 Aalinl 80 2ty ) Gl Tia Caug
Slis po 3585lally agasguall @l i) sl Gles apaadl] Jsles u” Aalall Jumd¥l 581,01 sy Auyge 2 eladl selll
el Sl 339t A )lae B3gam jelall (gl Sldl dassd LI.‘MJ.A.A.’:H celin 10 Jolma Al Jaogdl caugs (!

435 ylo g Cond! 3l ge
sdal) ¢l al (ke
Bt 3oL sl 5 o pall 38 pld Zaslil) (upgn e ey g3 igoms Alama 2 i1 i e ik ¥) il e 2 cnll 25
ceadimionl 3les Anblome 2. cond) Aaaloms (6 plandl (dall 308 2 A Y1 iy e Lilao ¥ malill yiieas « (ACSAD) alalall sl ;Y1
really Alilaie 318y cgpil! Jilaad) pand cmdl piliad Alamll 2. elibsl z0al GBS duauais aladl jelll o 5583 Any)]
S 5.6 £83 Ly dawsia plig (ol g &35)
Al glaay (g odal) Jilud) @a
Jemall UMa 5l sl 5y 3 ye JS 2 033 Jotmasg « S5 US cye Licgund] 5usl w‘,nuuy\ Jeal alazialy 55t Ll pex
(Jo/dalay Hlle 0.90£2.56 Logaa dugit| calilgumtl 5.8 35 dawigiag « Jo 0.80£1.68 Lee O Al e dacugie il 2011 alad SLulal
Lgaseudiy «lalall e gas @ add (gl Lebilu livlse 2 goins 3,5 uagn ¥y Lol 5 yiime Fasiiald 5sS of slaely
Agyadl edalall sae I galaatls
5 il il yasi Jillas
ol LS ol Jiladl et Jullnt! (o Olegh sl
3o 0S5 % B4 5.8 55 I penlill ddl sl ¢ (el 5Las % 20 5 35851l oo aspageatl il i % 80) pdamill ls Joloms - 1
-Jse e 90 925 58 5 ol pdly coaliglal]
(adly slgeg Sy 3] il slinag el Yl (s g (THS 33Le gy (axey51 ) Andromed® ;)}wﬁm&m ol Jolma - 2
(sl s manglosis sl s «Cpmnplaliindl 5 (3sll) Bugumdl lsliall o g1l gyl ] Blin] « ylagia sloy Jy puutles
Byl 2 Aminga yud S 5
2o Ayl g A gl ol gl
0239058 - (o) Lo alamiaaly Bl LU A o g e bUaill B8 yond Talall Apaill juuztl Hlob Yl L seme auiinl
il JiLudl Julo) CASA 3len auiiul LeS o (amag 3040 03 yueg e gil) il JSudl Algloe Jol pe (ye Aln o JS 2
(Minitlb. Tiefenbach. Germany) as & Ll ¢y« 5.3 . (Computer-Assisted Semen Analysis— CASA, Sperm Vision®) (g lily
Bl Byl a3l pandd 385 o 2uaid) coles 2 (5ol Clall B0 2 LY (55 Lelilais¥l malll jiies 2 35a sl
Lol 3 aml 2 caningg Al (e il sSe 2.5 AueS 2T 251 30 3 Gals ele 2 Akl pungs goil! Sileadl Bl3] day . gsil
Al el pasll (el &y %a 37 350 da s Aide Ay i e e
(%) Motility aelatl a8yt -
.(%) Progressive deuaudl 4.8 =t -
.(Distance Average Path- um) DAP L.d! dalies Joass -
-(Distance Curved Line- um) DCL il dastl dalie -
-(Distance Straight Line- um) DSL @uziu! dasd! dalows -
.(Velocity Average Path- um /sec) VAP sl de yu J_\.u
.(Curvilinear Line Velocity-um/s) VCL 4_.1”1\ uﬂJ\
.(Staight Line Velocity-pm/s) VSL aweozllsl & eadl L«Ja.‘».ﬂ el
.(Linearity % VSL/VCL) LIN [Lid! adas .
(Lateral Head Displacement-um) ALH (.l , 1 el yuad bt gt -

The Arab Journal for Arid Environments 10 (1-2) 134 (2-1)10 dslotl cliall 3y pall dlnt




s iban ¥ S|
el ool il anszly o (GLM) General Linear Model alall last 53}43311 alasialy Aleladl Coletl 385 bl s
z3sY pasiuly colawgidl o (LSD) Least Significant Different ggine 3,2 Jaly (Lgiall 39,all cawas (2008) SAS
tdwgyud! el pmill Cam gl g_nl” g.‘a\__y)_”

Yijk = u+ Di+ Tj+ €ijk

ovoyll i3l Yk

Sihall plelf bhawgsll I
(6-1) waesd Joloo s 2 D,
(5-1) dtotets s : T,
goliladl ey

¥ Y (P oLl

dorl e e Ay S0 Lgin | By ¢ (Baladl A8 5andl) Collaill Bygum 2 yaill Jolmd (P<0.05) (gpinn 1815 392 g 5Ll o yls]
e 50 Lgd calall el ity el yall % 87 559 5« pag s Jsloma 2% T4 1 syl ay 28yl i g 55l Sl 2l e
e cndop da/Jse olee 50 Lgd Caliatl el il g el yieally c aga gy 333 % 28 535.8 . 21.4 and) Collaill Al cdlig e cndg o o/ s
Calall ol yreadly el yiadly ¢ aagy ¥ Joloma 2% 61953 (69 31 it o yill ey B8 ol il das gl . (1 Jguntl) Al
il Jslea 2 34.6% 544.4 5 a9y Y1 Jslma 2 % 27 I 2l Colaill B cilimgy « 153l le cndg e Jo/ U olea 50 Lg!
gy Joloma 2 % 54 LI Jeatd spamill sy GoUaill Bygun cuinaiily gl e cndg e o/ Jss les 50 Led caliall ol g
Al deatd ezl iy dl) Calaill 2l oyl 355 . Mgl Gle ondgp Jo/dge s 50 Led caliall cul il el 5t % 46 5 38

Ll Ja/Jse les 50 Lgd caliall el il Joloma 2. % 48 5 ol il Joloma 2% 59.2 5 gngy ¥ Jsls 2. % 38.6

% T1 &S oell ded el ciliog 3 ciugyal) Jullad! o 38 5amld Ay (P<0.05 ) uginn 3950 392y (1Sa1) Bl ey LS
% 485 47 .50 .57 auananll &8yl cilyg caligle Ja/Jge hee 50 4 caliall ol il Jsloma 2 % 58 Lol «apa gy ¥ Jolma 2
by gl e s do/ U hee 50 et Caliall el yiuadly crealisle o /e lus 25 Lt caliall el yally el yadlg ¢ dungy 3
e crla e lus 50 Lgd oLl el el Joloway el yiadl Jsloms cro JS 2 % 475 gyl Jolma 2 % 43 (LIN) sLed! 2dass

(1 gt g
k) Jelal) 8h B (s glall Jilud) A glaa Jal e A ddaal) (5 giall Jilaad) & Aeal) Cildall) Apuady ccilail) Ay gua 1, Jgaad)
andll 2y Sl il g

Ligal) Cillail) . Ligal) Cillail) . Ligal) Cillail) . Saal)
- %) 48 ) - %) 48 _al) - %) 4s_all
(%) (%) 4xsd (%) (%) 4l (%) (%) 4l

38.6+2.04¢ 5412 .45° 27%1.76¢ 6912.45° 21.4+1.54¢ 74%2.452 L4 9

59.2+2.22% 38+2.55¢< 44.4+2.46* | 53%2.55'¢ | 35.8+1.85% 5912 92bc < )

54.612.79 37+2.25¢ 40.8+2.56"° 52+2.56¢ 34.4%1.89° 58+2.94" (25) omalisle

65.2+1.56° 33+2.55¢ 51.20%2.52° 47%2.57¢ 40.8%£2.972 5412.92¢ (50) b sle

51.8%1.93 42+2 .56 40%2.30" 5613.32" 30.6+2.06" 6313.74"° (25) oo
4811.82¢ 4611.87° 34.612.42° 61£3.34%° 2811.82° 67+3.39%° (50)0 92

il gial) G (P<0.05 ) 5 (38 4535 ) A paall Adiall aal gl 3 gand) b ARLA Cijal) s

(2-1)10 dalodl el ay yall dlnt - The Arab Journal for Arid Environments10 (1-2)



|4747 I4847

RN ) yaatl) Jillaa B apantl) A1) ) any Cillaill (%LIN) Jt.wm mj‘(%pROG) 44.4.\335\ 48 a5 ((%MOT) ddlad) 4 ol a4l

capegy O 34 532 .38 caly 31 gsill Olsall (DCL) imitl dasdl Zoliss Jans 2. (P<0.05) gsine 352 3525 2 JSa! maogas
(Al e cndg s Jo/ U e 50 Led Coliall ol il g ccnaligle o/ s e 25 Lgd oLl il sl

Jslme 220 Ltalg ¢ aung)ui¥l Jslma 2 (22) 3asd lel cilorany o (DAP) Lokl Balius Jutan 2. (gpine 352 3929 dund S o LS
B iag,Sen 6556 iy syoatl Jshos s (ALH) (el byl il gkl 55 LS cpabigle Lo/ o s 50 oLkl ol il
(2 8a1) Msitl e cndg e Jpe s 50 Lgd Coliall cl yiadly el yiuadls c ng )8 Jylons

Bag ¥Vl Gyl i glll(25) (ual lI(S0) Olgud(25) o edl(50)

(ALH) 0l 0 el pal dlad) saall g ((DSL) asienal) i) Aluca g «(DCL) (Aniall i) Aélica g ((DAP) Jbosall Adlca Jira a2 JS&)
Allidal) il Jallaca A el A3 2ay Cillaill

gl iy ‘.x:mj)_xl‘)\_u 493 51.53 caby (VAP) Hladl de yuw Jasl 2t 3! Jdletl o (P<005) Sotan B8 g9 (b
(3 Usad) sl e oy s Jo/Jge e 25 Lgd Caliall ool !

ole ooy Jo/Jge e 25 Lgd Caliall el ynadly el ymutl 2 37 4 38 5 ¢ oagyui¥l Jslma 239 11 (VSL) el Aoyl cilingy
(3 gsat) gl

The Arab Journal for Arid Environments 10 (1-2) 135 (2-1)10 dslotl cliall 3y pall dlnt




Sospl Gl oG gRI(25) o sR(S0) 0dsxI(25) odsd(S0)

apaatl 4113 day Cillaill ((VSL) daiicnall A puall g <(VCL) dpiniall A puall dania g ((VAP) Jbesall 48y Jira o 38
ARV ypaail) Jillaa

skl Sl Wgloe Jo yo (yo oy JS 2 Callalll Aygum dads (le 45508 2 suaadll Jsled (P<0.05) (gpine ;815 3go g bl i
29335 Yutaka 68T Le 128y ¢ (Gl Lo ps asasgaall ol i) Gl Jololl le (a1 35l Jolmll G55 1By« (1 Jgaanll)
OSIelanad) ola goa U1 Jllamd b 4)lae CBUA &8y 1033 Silgum sl Hms ol 3 eliiiin 9o A1 wpaail! Jullxs ob (2008)
oyl Callaitl Asd ] de M e dadly (iard! slaw o 1 (2000) Chehadeh HLaf Jslatl

50 Let Caluall ol el Joloma 2% 46 3 ol yreadl Joloma 2 % 38 (e Al 3915 sazeill iy sl 3l Callail] A8 jo ] Skl camangl
2ol o)f e glal 15 (1992) 235Le 39 Sanchez- Partida Lgs ala atl dlyull mils pe gam milatl odmg « (1 Jgamdl) ol Jge Glue
g Je e 25 Lgt aliall el il Joloma 2 % 42 1 313Y1 say &Syl clingy ¢ S| dUa.dMLn}‘av\ﬁu\.b).’JyUl.m54
dogomla (S yeum ralighidl s oty il (e Jgo Glas (20-10) dndimie 3815 alanal ob (1999) o3La 39 Trimeche Loasl 08T Le (NS
Sl (e B )_uLJ‘ ]! uwalgll 3y e LA3)>| by 20 (1992) Glofcheski § Kruuv g LeS 20331 say calbaill dygus
Junal cudacl cdg pdly craliglid] Aalis| ol Ll g« Jge e 90 110 Layud 581 5 Lgalasin! i callaill 23 ol
-Jse e 40 1 10}..5\,_3 Lgal el e les

G (ye (2008) 453e35 AFANMA g 305 3Ll 08y (e s 25 5o realislall LI 5.8 3381 o Lmt PR PRTY I
S OIS 31 bty a1 G (e el 558 AT ol Sl &l 3)5 e Budee LT 339,01y \_.3\j 1)441_, llay cnabislid! ol
Moussa) Jse hee 10— 5adlls oyl sie ausill IS ya el 5080 1oy Jya oo 25 Aansiad | spaedll Jllee 2 4t Conlit
«03dLads Trimeche) Jge lue 30 i sualls Al Aemall sie ausill J.s)m e 31 ST (2009« Loy ey Amirat § 2002.055 55
(1996 <035e 35 Trimeche) Lesl o (1996 (Renard) oLes¥! ¢y JS wie LAJj (2005 . Lay ey Khlifaoui) JFUJ.MSOj (1999
-Jge lae 80 55l

03 e 39 Lalonde) olus¥l die dezmtl goit) Jliadl daas alan 38T OIS cralislatl cpe Jsa lae 70 540 Zalil o 6 3T bl iy
Craliglall 28l el 81l o (1998) 23 3e 59 Trimeche sl LS . ‘_,le_nuig(1999‘03m33Trimeche)M\Ml sieg. (1991
(Jse o1ee 80 510) 581,301 ¢ya pals 5ok il Lotie Aomainlg il ol

Matsmuto s Noguchi ¢y« SIS BAT AR (PRTECI| PP 2Ll Calla it Gles 2 ¥l (olea ¥ 593 musngil il ya 5ue _U,Ja A3y
Calcium-ATPase Hf\ U pacealil] e 385t L 2iue¥! (nlan ¥l (aay s coles 1Y e oo agaguall elaligle ol (1971)
+Lis! (Denaturation) seasl sl JLadi¥l (re LS5 yagdmss @33l cndg ! oy LS« (1991:035e 39 Lalonde) uazmill dlac <Lal
Cngyaea £30 @305 < (1990 c0y3hes HEINZ) JomesSIl ey g s 56 @il amms Lgannsy « (1986 (o5 Le 35 Carpenter) sl aulee
Sl ol 25lansall clegemt! pe Jalin o Sy igmiie @il 3S ¥l (nlea¥l ol LS (1988 .Crow, Carpenter) culissul
Trimach mussly « (2001 KUNdU ) 339 31 clotios (pm dpamiy ooy hasiiacad | Ll Calis Al JSa5 1 (5% Las «A5LaA1 2y giugall

(2-1)10 dalodl el ay yall dlnt 137 The Arab Journal for Arid Environments10 (1-2)



$ags olen e et ey ot Bles 2 LS L3 1 % el Hlams cralislatl T (1996) 533Le3

ole Leduiaiy ALty (aS il colladll juaid 4585 ayyloa] B3a (CASA) Cigunlontl b lises ol Jilaadl Julod Slga il

e Lent 8 ol (allad @iy« (2007 Loy ey Kumars 2003 o53e5 JOSI) Laylucs slasly a8 yomie 2akad JS 5liue Ze puw gl

eyl Jolma 2% 65 64 5 ongyni¥ 2 %71 (MOT e lead! 38 pod| cailyy < aamd! way callaill 35 a0 .8 4ol ol yifag

sl il y g gy 33 % 48550 57 31 (PROG) uensl &8 sl ciongy e sl le ol 0 Jo/Use e 50 Lgt Caliatl sl yidly

2121 5 awngyui) Jslma 2 yiag,Sa 22 (DAP) [Leakl Galins Jutns glig  Msill le cndg e Jo/Use lee 50 Lgd caliall ol il

il de o juad il ol ya511 elans dadi g Mgl e cndg p Ja/ g lus D0 Led caliall el cadly el il Joloea 2 a9 Saa

oLy (1999 (o350a 39 Sanchez-Partida ) o Luai¥l wie ygls LS (2002 (0550 5 Vertegen) dulas ¥l Lgiyuz LINg VAP, VSL fis

.(2003 (s35a39 Giwercman) o ,aly « (1998 (o93a 34 Farrell)

Sl i 2 BT (alen ¥ (e Biliien 58155 Lt CBLally Lo 5 puinmel) csontll Julloma 3Ll Sy 431 Al 5l 038 (o i

cAlbygls ol yuat dlads g dueag il JSa aladl jelll HeSad (go il

Ol it

2 dalazialy (Gl Hlaw pe 3eSolally agusgenll il i) sunmill lea suaad Jolma I ol sl (e Jga olea 50 bl (s -
¥ Alygls ol ynal alad! el 5eS Al geill Sl dads

(ot slas pe 55851ty agsguall il i)yl s ud Jolme I onaliglitly odgpdl e Joo s 25 Ll (Sas -
ca¥) 3y ol il el el 598 geil) Sl dads 3 daluzial g

Sl dads 2 Lgulad cpamtd goill J5laad) apaad Jullome 1 lialially Biaa¥) Goalen ¥ Gany 2alis] Jloe 2 clial yll daslie -
szl gaill

a2
Sl Al Jyzeald ol Sl cliam g uaiand! Wglead! 2008 . I3 ¢ @S e 4315, de sl 1 ¢ dammn  Bomaal fanl (ALl -
A st sl e 15300 aslell 2 a0,Y0 Al ot £ LY 35111
Lo el A yualend! Olisll e daala Glaadl s 5ol Gelila¥) maalidly Juliadl L glon 3o 1994 il e o0l sobedls gl -
cadaadl AS1 REW Al 3l
g —3es Aaala L Glaall s sl el bl 2 Julill L g0 548 . 2010, jae casbis t0loubin cglus -

-Al-Ahmad, M. Z., G. Chatagnon., L. Amirat- Briand., M. Moussa., D. Tainturier., M. Anton and F. Fieni. 2008. Use of
glutamine and low density lipoproteins isolated from egg yolk to improve buck semen freezing. Reprod Dom Anim;
43: 429- 436.

-Amann, R. P,, and B. W, Pickett. 1987. Principles of cryopreservation and areview of cryopreservation of stallion
spermatozoa. Equine Vet Sci ;7: 145-173.

-Amirat, L., D. Tainturier., L. Jeanneau., C. Thorin., O. Gerard., and J. L. Courtens. 2004. Bull semen in vitro
fertility after cryopreservation using egg yolk LDL: a comparison with Optidyl1, a commercial egg yolk xtender.
Theriogenology; 61: 895- 907.

- Amirat- Briand, L., D. Bencharif., O. Vera- Munoz., H. Bel Hadj Ali., S. Destrumelle., S. Desherces., E. Schmidt., M.
Anton., and D. Tainturier. 2009. Effect of glutamine on post-Thaw motility of bull spermatozoa after association with
LDL (low density lipoproteins) extender: Preliminary results. Theriogenology; 71: 1209- 1214.

-Anchordoguy, T., J. F. Carpenter., S. H. Loomis., and J. H. Crow. 1988. Mechanisms of interaction of amino acids
with phospholipids bilayers during freezing. Biochem Biophys Acta; 946: 299- 306.

-Aspinall, D., and L. G. Paleg. 1981. Proline acwnulation: Physiological aspects. In: Paleg LG, Aspinall D (eds), The

The Arab Journal for Arid Environments 10 (1-2) 138 (2-1)10 dslotl cliall 3y pall dlnt




physiological and biochemistry of drought resistance in plants. Sydney: Academic Press; 264- 309.

-Carpenter, J. F., S. C. Hand., L. M. Crowe., and J. H. Crowe. 1986. Cryoprotection of phosphofructokinase with
organic solutes:Characterization of enhanced protection in the presence of divalent cations. Arch Biochem Biophys;
250: 505- 512.

-Carpenter, J., and J. Crow. 1988. The mechanism of cryoprotection of protein by solutes. Cryobiology; 25: 244—
255.

-Chehadeh, R. 2000. Studies on preservation of male goat semen. department of Theriogenology, faculty of veterinary
medicine, Cairo Univ; 237 P.

-Farrell, P., G. Presicce., C. Brockett., and R. Foote. 1998. Quantification of bull sperm characteristics measured by
computerassisted sperm analysis (CASA) and the relationship to fertility. Theriogenology; 49: 871- 879.

-Garner, D. 1991. Artificial insemination. In: Cupps PT (ed.), Reproduction in domestic animals. Academic Press,
San Diego; 251-278.

-Giwercman, A., J. Richthoff., H. Hjollund., J.Bonde., K. Jepson., B. Frohm., and M. Spano. 2003.Correlation between
sperm motility and sperm chromatinstructure assay parameters. Fertil Steril; 80: 1404— 1412.

-Heinz, K. A, D. J. Glofcheski., J. R. Lepock., and J. Kruuv. 1990. Mechanism of freeze-Thaw damage to liver
alcohol dehydrogenase and protection by cryoprotectants and amino acids. Cryobiology; 27: 521- 538.

-Holt. W. V. 2000. Basic aspects of frozen storage of semen. Anim. Reprod. Sci; 62: 3— 22.

-Johnston, S. D., D. O, Boyle., A. J. Frost., M. R. Gowan., A. Tribe., and D. Higgins. 1998. Antibiotics for the
preservation of koala _Phascolarctos cinereus. semen. Aust. Vet. J; 76: 335- 338.

-Joshi, A., S. M. K. Naqvi., S.Bag., A. K. Dang., R. C. Sharma., P. S. Rawat., and J. P. Mittal. 2003. Sperm motion
characteristics of Garole rams raised for a prolonged period in a semi- Arid tropical environment. Trop Anim Hith
Prod; 35: 249- 257.

-Katkov, I. 1., N. Katkova., J. K. Crister., and P. Mazur. 1998. Mouse spermatozoa in high concentrations of glycerol:
Chemical toxicity v. s. osmotic shock at normal and reduced oxygen concentrations. Cryobiology; 37: 325— 38.

-Khlifaoui, M., I. Battut., J. F. Bruyas., G. Chatagnon., A. Trimeche., and D. Tainturier. 2005. Effects of glutamine
on post-Thaw motility of stallion spermatozoa: An approach of the mechanism of action at spermatozoa level.
Theriogenology; 63: 138— 149.

-Koskinen, E., M. Junnila., T. Katila., and H. Soini. 1989. A preliminary study on the use of betaine as a cryoprotective
agent in deep freezing of stallion semen. J. Vet Med Assoc; 36: 110- 114.

-Kruuy, J. and D. J. Glofcheski. 1992. Protective effect of amino acids against freeze- Thaw damage in mammalian
cells. Cryobiology; 29: 291- 295.

-Kumar, D., A. Joshi., and S. M. K. Naqv. 2007. Effect of Post- Thaw incubation on semen characteristics of ram
spermatozoa cryopreserved under controlled and uncontrolled rate of cooling. Anim. Reprod: 526- 534.

-Kundu, C. N., K. Das and G. C. Majumder. 2001. Effect of amino acids on cauda epididymal sperm cryopreservation
using a chemically defined model system. Cryobiology; 41: 21- 27.

-Lahnsteiner, F., B. Berger., and T. Weismann. 2003. Effects of media, fertilization technique extender, straw volume,
and sperm to egg ratio on hatchability of cyprinid embryos, using cryopreserved semen. Theriogenology; 5: 829
841.

-Lalonde, R., J. Lepock., and J. Kruuv. 1991. Site of freeze- Thaw damage and cryopreservation by amino acids of
the calcium ATPase of the sarcoplasmic reticulum. Biochem Biophys Acta; 1079: 128- 138.

-Marques, C. C., J. P. Barbas., M. C. Baptista., C. Serra., M. |. Vasques., R. M. Pereira., S. C. Gongalves., and A.

(2-1)10 dalodl el ay yall dlnt 139 The Arab Journal for Arid Environments10 (1-2)



E. M. Horta. 2006. Reproduction in the Ovine Saloia breed: Seasonal and individual factors affecting fresh and
semen performance, in vivo and in frozen vitro fertility. in: Animal products from mediterranean area. EAAP Pub;
119: 331- 336.

~Mazur, P. 1985. Basic concepts in freezing cells, L. A. and Larsson. K. (eds) deep freezing of boar Semen. Swedish
Univ. of Agriculture Sci. Uppsala,pp.91.

-Moussa, M., V. Martinet., A. Trimeche., D. Tainturier., and M. Anton. 2002. Low density lipoproteins extracted from
hen egg yolk by an easy method: Cryoprotective effect on frozen- Thawed bull semen. Theriogenology; 57: 1695-
1706.

-Noguchi, S., and J. Matsmuto. 1971. Studies on the control of the denaturation of the fish muscle proteins during
frozen storage Il. Preventing effect of amino acids and related compounds. Bull Japn Soc Sci Fish: 37; 1115
1122.

-Néthling, J. O., D. Gerber., B. Colenbrander., M. Dijkstra., T. Bakker and K. Decramer. 2007. The effect of homologous
prostatic fluid on motility and morphology of dog epididymal spermatozoa extended and frozen in biladyl with equex
STM Paste or Andromed®. Theriogenology; 67: 264- 275.

-Renard, P., G. Grizard., J. F. Griveau., B. Sion., D. Boucher., and D. Le Lannou. 1996. Improvement of motility and
fertilization potential of post-Thaw human sperm using amino- Acids. Cryobiology; 33: 311- 9.

-Roca ,J. J., A. Carrizosa., I. Campos., A. Lafuente., J. M. Vazquez., and E. Martinez. 1997. Viability and fertility of
washed murciano—Granadina goat spermatozoa diluted in tris - Egg yolk extender and stored at 5°C. Small Rum.
Res; 25: 147-153.

-SAS, 2008. User’s guide statistics (Ver 9.2 ) SAS institute inc., cary, NC, USA.Scanchez- Partidata. L. G., W. M.
C. Maxwell,, L. G. Paleg., and B. P. Setchell. 1992. Proline and glycine betaine in cryoprotective diluents for ram
spermatozoa. Reproduction and Fertility Development; 4: 113- 118.

-Sanchez- Partida, L. G., D. P. Windsor., J. Eppleston., B. P. Setchell., and W. M. C. Maxwell. 1999. Fertility and
its relationship to motility characteristics of spermatozoa in ewes after cervical, transcervical and intrauterine
insemination with frozen- Thawed ram semen. J. Androl; 20: 280- 288.

-Tekin, N. 1982. Insemination of sheep with frozen semen: Effect of different diluents on motility, acrosome integrity and
sephadex- Filtration of spermatozoa processed in mini- Straws. PhD Thesis, Tierarztliche Hochschule Hannover.
-Trimeche, A., P. Renard., D. Le Lannou., P. Barriere., and D. Tainturier. 1996. Improvement of motility of post- Thaw

Poitoujackass sperm using glutamine. Theriogenology; 45: 1015-1027.

-Trimeche, A., P. Renard., and D. Tainturier. 1998. A procedure for Poitoujackass sperm cryopreservation.
Theriogenology; 50: 793- 806.

-Trimeche, A., J. M. Yvon., M. Vidament., E. Palmer., and M. Magistrini. 1999. Effects of glutamine, proline, histidine
and betaine on post-Thaw motility of stallion spermatozoa. Theriogenology; 52: 181- 191.

-Tuli, R. K., and W. Holtz. 1994. Effect of glycerolization procedure and removal of seminal plasma on post- Thaw
survival and got- Release from Boer goat spermatozoa. Theriogenology; 42: 547- 555.

-Vertegen, J., M. Iguer- Ouada., and K. Onclin. 2002. Computer assisted semen analyzers in andrology research and
veterinary practice. Theriogenology; 57: 149-179.

-Yutaka, F., K. Hirohide., T. Tetsuro., H. Mami., and O. Kentaro. 2008. Fertility after insemination using a soybean-
Based semen extender in sheep. J . Reproduction and Development; 54 (4): 286- 289.

Ne Ref:316

The Arab Journal for Arid Environments 10 (1-2) 140 (2-1)10 dslotl clinll 3y pal dlnt



(S 9uudl (Gldl Lo MY (el g 39 ¥ (et (it Y SLEHT Cpangill 5SS At ya
A LN Ol o3t oy 2

Study of Reciprocal Hybridization Effect between two Syrian Poultry
Genotypes (Black and Brown) on some Productive Traits

2 g pre plucts! DA e Spume (g yuall 3cie
O.A. Almasri M. Hmeshe . Maarouf

g ¢ O e Amala Ae ) 31 3US il gund LS @ (1)

ol

ol oy L) cnomgd! 58 Bual 5 Coiigy ¢ (Basges (BB Al 0y 585 Rl el 3 A0S guid Ao e 2 el gy
Jas=il) Jalang calall I3lgiual Jumas iyl 3303005 coandl 3sl) 5oli€ (e Y1 el L8300 (am 2 @ygad gl all Sl g 398l
Al

posall (539 dawgia 2. (P>0.05) gsine polasil 3 ol Lialy 35u¥ onlanddl oo Islall cnmgill O ) Awlyall #50 oslal
£ 397.245 3508 daeill e § 415,14 4 Eiplae il dawdl e § 529.99 4L 31 i il daetlly Zilae Lags 49 pans gl (pulall)
(elasw @ x B &) cpmell e § 41360 50 (2l D x clagw &) cnzmgll e

s baza il (53 daelly 35lae umll poseall e Tussall Ldsll 52030 daugie 2 (P>0.05) (gyine olamil 3525 (i
e e/ yelo/§ 170 3 &islae il dasill e asa/ yubo /g 10.05 & 31 L 35udl g3 daailly Zislaa (P<0.05) yine i mlasl
(elose @ x 2 ) cnmall wic age/ulo /8 788 50 (Bt @ x slages O) Crmgll e age/ o /3 7.35 5 39u¥1 dagll

3331 (53 sl asa/ yulo /3 8.63 5448 iy (51350 x A ) cnomell e (sine ud S llgiaal| Galall Gaizil LS
daailly 35)kie a3/ ula/p 145 1y (P<0.05) dausill 1aa iyl i (B @ x slagar ) cpmgl) e Ll sl Sl (il
(ol daaills B5lae age/ il /8 0.7 Hludes (P<0.05) aaasily a9yl

daailly 35y Lie uond 35 /cale 35 1,16 058 513631 Jigml Jalan 2 oyins pLinyl 11 61 s &Ly ol3gmn 353 o cpmeidl O damsls
daeilly B5)lae @ad 3S/ale 38 0.57 b Jagmtll Jalas 2 gpinn olizsl Il sls (o35 @ x 2 ) on cnmedt! Lol .l
YA

Jug=idl Jalaa ccaladl cIMginl Jaae (@idgll ol (ool oell (ol crmgid! ((ghgudd! gald! Zlaudl s Ao Llall SlalsH

©2017 The Arab Center for the Studies of Arid Zones and Dry Lands, All rights reserved. ISSN:2305 - 5243 ; AIF(NSP)-316

(2-1)10 daladl el 3y pall dlnt 141 The Arab Journal for Arid Environments10 (1-2)



Abstract

This research was conducted at Fedio farm (Faculty of Agriculture, University of Tishreen /Syria) to evaluate the effect
of reciprocal hybridization between two Syrian poultry genotypes (Black and Brown) on some productive traits such
as weight gain, average fodder consumption, living weight and feed conversion ratio. Results showed that reciprocal
hybridization between the two Syrian poultry genotypes black (Bl) and brown (Br) revealed significant decrease (P <
0.05) in the average of living weight of 49 days old chicks compared to the only brown type. The living weight at 49 days
old of the genetic groups was Br X Br (529.99 g), BI X Bl (415.14 g), BI X Br (397.24 g) and Br X Bl (413.60 g).

The average of daily weight gain decreased significantly (P < (0.05 in crossbreds chicks compared to the only brown
type; But this decrease was non-significant compared to the black type, the average of daily weight gain was Br X Br
(10.05 g/bird/day), BI X Bl (7.70 g/bird/day), Bl X Br (7.35 g/bird/day) and Br X Bl (7.68 g/bird/day).

The crossbreeding between brown male with black female revealed non-significant decrease in the average daily fodder
consumption by 4.48 and 6.63 g/bird/day, respectively compared to the black and brown types. Whereas crossbreeding
between black male with brown female revealed non-significant increase in this average by 1.45 g/bird/day compared
with the black type, and non-significant decrease by 0.7 g/bird/day compared to the brown type. While crossbreeding
between black male with brown female revealed significant increase in feed conversion ratio (FCR) by (1.16 kg feed /kg
meat) compared to the brown type, but the crossbreeding between brown male with black female revealed significant
decrease in FCR by 0.57 compared to the black type.

Keywords: Syrian local poultry, Reciprocal hybridization, Living weight, Weight gain, Fodder consumption, Feed
conversion ratio, Syria.
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Analysis of Genetic Diversity in Syrian Shami Goat

by SSR-PCR Technique.
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Abstract

Shami goats in Syria is one of the most important domestic animals. In spite of that, this animal is still far away from
the scientific research, moreover, it was exposed to random crossbreeding with Mountain goat by goat breeders, which
will lead in the long tern to the loss of an important domestic animal genetic source, some of its' characterizes were not
detected yet. The research was executed in Biotechnology Lab. (Faculty of Agriculture — Damascus University/Syria).
In this research, the genetic diversity among samples of pure Shami goats by using (SSR-PCR) was studied.

The results indicated that there is a genetic diversity among the studied samples of goats that we studied, and there was
similarity ranged from (0% to 100%), however (Polymorphic rate was 100%).

Keywords: Shami goat, Genetic diversity, SSR-PCR.
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Effects of Conservation Agriculture and MinimumTillage on Some
Physical Properties of Clay Loam Soil and Productivity of Barley Crop
under Climatic Zone C in Syria.
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Abstract
The experiment was conducted at Salamia Agricultural Research Center in Hama Governorate (Syria), on a clay loam
soil during 2009/ 2010 and 2010/ 2011 seasons, to evaluate the speed and till number including conservation agriculture
(no till), on some soil physical properties and barley yield, using CRBD design. Increasing the front wheel speed of the
tractor from 5.07 to 7.71 Km.hr* and the till number to 2, reduced soil bulk density, penetration resistance, and mean
weigh diameter, while saturated hydraulic conductivity was increased. Increasing the front wheel speed of the tractor to
10.22 Km.hr', increased bulk density, and penetration resistance, and reduced saturated hydraulic conductivity, which
had negative effect on barley yield planted after vetch. The treatment tilled twice at medium speed (7.71 km. hr-) followed
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by conservative agriculture producing the highest barley yield, where the biological yield reached (4253 and 3727 kg.ha'")
during the first season, and (5964 and 5744 kg.ha'') during the second season respectively. Conservative agriculture
was superior over tilled treatments, in attaining the lowest penetration resistance, and the highest saturated hydraulic
conductivity by the end of the growing season. Generally, conservative agriculture contributed in improving soil physical
properties and barley yield. Therefore, its application is recommended under targeted environmental conditions.
Keyword: Conservation Agriculture, Minimal Tillage, Tillage Speed, Physical Properties of Soil, Barley Productivity.
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Changes in Drought Characteristics in the Coastal Region of Syria
During the Period (1960- 2010) and its Potential Impacts
in the Forest Ecosystems
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Abstract

Water deficit increasing under the recent climate change is considered as the trigger for decline in forest ecosystems
in Mediterranean regions. Droughts control the functioning of Mediterranean forest ecosystems through species
distribution, carbon sequestration, fire occurrence and spread, and tree mortality.

Rainfall Anomaly Index (RAI) was used to assess seasonal and annual drought characteristics in six meteorological
stations located in the Syrian coastal region during the period (1960- 2010).Changes in drought intensity were detected
using trends with Mann-Kendal test. To estimate changes in drought frequency, differences in drought recurrence were
computed for the two periods (1960 - 1985) and (1985 - 2010).
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The results showed significant changes in drought characteristics in all stations. The drought severity of rainy season
has increased owing to increasing tendency in drought intensity during spring and winter (related to decrease in drought
index values between -1 to -2.2 in winter and -2.15 to -2.75 in spring), and increment in extreme drought frequency
versus diminishing frequency of extreme moisture in spring. These changes will affect negatively the forest ecosystems
and water resources, which will pose a challenge to manage these environmental resources in the future.
Keywords: Syria, Drought, Climate change, Rainfall Anomaly Index, Forest ecosystem, Tree mortality.

dedat|
3o9ully L) @ulat€ A yandl cilesimlly BAa) @il 3,08 Aeala] Wlge aumy Awld) plae e % 30 =3 Ll lass
o 2 aial ) Aa L) el il 585 4aSs 5o alaial wilia gle it (2008 Lo35Le 35 Chapin 2008 .Bonan) e stss-ugl!
FLL 2 e Lo W1l 8Tty «0ysa,S00 3590 Bty Leaea¥y clgaad Gull wSlgally i | yand| Al bl &l gy (sS3y Hlaw)
.(2008 (03339 Chapin)
LeS) ol il oia Jasd Lle aaladl ﬁ\ym 35035 Jlaglly 5l ponll ¥ ane i le bl 2 Ll ,sliy FLt) el i ‘_.@‘ 38,3
« Brown 4 Katz) Juall 2 6l e fueal it LYl O S 2 (59S5 a3 Ay (Al ity Gl 2 el sl LJLL Jogs
ol 2l il S5l o (S Zun ) SBLAL (goumt) 21 i Lyl of 31 (2011 .Simth <2007 .033Ls 55 Jentsch <1992
(Badeau Bréda) st 2.l yindl ciliuinll 2 3sle ansios Guls s lil) juolinl) ci¥ans 2 el ) (e 380 0 bl ualall
i @l i o L | el 3k @bl By pe 2 a1 )5 pe o lull jalglall 33,5 Lede (ols (S5 Taa Lleg (2008
Mueller :2003 .Carpenter 4 Scheffer) Lutl < Uastl 2 25,18 el L 331 I 52 ..\s‘:;.d\).a!l e LegulS gl 3,15Y1 sguu of cuglillS
(2009 (»35.35 Andersen 2005 (o5a g
e gzl ol ool IS 30l sl gl olomill LIS iy Gl g a3 ULy Balondl Lol Al laidl Agan g (yo Ayl | 3 el b ya3
.(2003 .Bassiriads Gutschick ) & yslaiil g ds glos juall Jaall 39352 555 Alghs Bl Al e ol ccstl I eoge e sugut
Easterling) _aulat! U>L4! il 3315 A 635 o S PRSP PEN Y ‘_.\f,_m 5. il TSI R EPUS (IR ()
Loty Aeanll an bﬁt 4_.:.513)_\_41\ 5yl bolas 2 adaidly adlstl 3ok 3 _\.u, (2002 .Réisanen 4 Palmer 2000 .o3%< )9
5 Sheffield) Laj ol Calasd! as 9 (2010 (o3dka35 Seager 2006 (Huntington) aa ylaull yalglatly calu il 2 deddY! el yinll
.(2011 .Dai :2008 .Wood
Seal 5,Sheg ylate Galie Gas 4 e @21 Gleg b I hlit) Lgd Lay @llall 3lolie calizs 2. (Drought) calisd! sy
Sl 2 351 (Aridity) lgmall yuSe 3350 d0ls 5,50 41 Y| cculgin ol ygaY eiad el (e 5,58 I Jaadl cpe J31 Jlags
.(2011 .Dai 2002 .Heim) sl
co3La3y Granier) s Lt slolitls AsLall ¢ 15391 Cadint e Ao | yondl Al @laill 2 ¢y 58015 LU Jalits (a1 (@Smid | Caland | any
(2006 . Lazdlads Bréda) calas! olai culaSall fpe spoall (g Adasgid | 35001 @lail] o =3 (2011 .233s 39 Van Der Molen :2007
3155¥) iy ye 3 sl lastians 51 (2000 (033e 3y Goldstein) ol ygicall druilly ¢lgu gunly JSan ylsy |y Jiln Ll I
.(2003 . 035035 Rambal :2002 .»3Le 34 Reichstein)
Alex! (=3l I (633 Le (2000 co33a3y Le Dantec <1998 .o33Le 39 Battaglia) 2 9l whacall aanl 5 5 ,Sallg skl colasd! 35
1y (2010 (o33he 39 Schwalm 2003 .Rambal 5 Hoff :2002 .035Ls 55 Law) (GPP) (Gross Primary Productivity ) gV a L)
i o (2008 (035a 35 Arnone: 2007 .o3a 39 Granier (2006 o3ka 39 Krishnan) calast! aislsd adlul ‘;\5&2! IS ety U3
.(2010 .Sevanto s Mc Dowell) clslat! ds ,4 dewills Aaa¥ 321l uad 41s ¢ (2006 LasSleds Bréda) aslyaume I el ol
Ealgmm gl cpuienll gl (il ;¥ il yamIS (6,21 Gl e Jﬁtﬁdmdgwmmmb)uﬂ Calandl 53l ol @ U el 3 65
O ST IS el ! daa Ll Calamtly 3 3101 HLe a1 (o saw 31 (2010 (039 Allen 2005 (039 Lloret) das Sl Calas!
-(2008 .033Le 39 McDowell 2007 .Lhoutellier 5 Staudt 2006 .Rouault) culgic 3ae agamgl lia Jie yoiw R
451 9! ol gomall ISl WSLall S gl Jal ornn Lol iy 2019 i pod) 5Lm a1 g I 5Kl g slodl Calanndl (635 o) (S
Lo ol 0y9,SI1 jame ol (2009 .535a 39 Resco 2008 . Zeuginy Zwesifel 2006 .03 55 Rennenberg) (Cavitation) atslul ae o3 2

(2-1)10 dalodl el ay yall dlnt 174 The Arab Journal for Arid Environments10 (1-2)



ouaiidl Joae Hglomy Lanie Gaammy (215 (2010 .03 5Le 39 Sala 12010 . Sevanto g Mc Dowell) (Carbon Starvation)) ¢ygs ;SU g gt e
el ) dgalga 2 A Bl LS H1 19S5 (s of 4u‘)M54)SJ‘ O gyl el Slaiiu o5 e dlighs 5,58 JMS Siguall M‘
G5 Ol e 58 2 I3 b & Yl ola ol Lale . (2009‘@»@)3 Breshears 2006 .03 55 Desprez-Loustau ) ! ,e¥14
slamly cgdn Hlas 3L Gl g3k calasd Gl cauz Le JS I MLAL .(2013 .05 e 39 McDowell 20110350059 Zeppel) csll 1
.(2006 .035s 39 Westerling <2004 .o53La 39 Pausas) alall as a9 2alidl Lladl 2 duehs ) adt Covw clilatl 351 >
Losaay el Aabate 2 Zn | pondl Aaadl @lait) (ol pomil B30 30 (i 01 om0 2 Uit ol pitl o 2 ol 35t S Gl el
L_vv\}j ‘)lzu‘zl\ gag g S o Jaoaig t\}»‘z'l £393 2 La, 50 IMa ye il oia Gillgy @S Ak idl ol 2 Calandl &g R
R LQ,G_A ‘;PJ:LASuUa:LAu.deLn:-J‘ ool 2 aul ,uum e cond! 1 Calual o385 a3 e el 350, HLlaml,
2010 1 1960 (e 5,501 JDa g cdm pamdl - due s Jlg A pmd! - Al @ladll fya 30 G g 2 Al Lot Aalail

430 ylo g Cmd! 21 g0

e Ll 43T 2 A jga cllama o iy ] Jagl! @ea! &y pguall Agandl sl ;MU Raladl &y pull bl alaiialy comd! Slanil @
Agyall Sllastl aldlan 1 Jouad! oy 22010 I 1960 ale cpe cutial sy 3 31

2ol aluzial LU cuslly Jsmill e¥slagl 28l ¥l ailasdl @al 2ul;u (Box Plot) gsuiall cllabhis sl
Lbadlg Lol sgumdl i o 2 cdasgil) 3aid 1 juiid (+) 35080 Lel cdaugl) 2aid LI Bgaduatl Jals dasdl iy 3| XL- Stat
el Gl Bgaiuall conig 39 Ladlgll sgamtl s Lein ALl cye gl Gle % 75 9 % 25 J ALl @uall ggine ] Ggaiall
Leiko soLeall ol ¥l Jlial B35 51 e ey u slder dawgill (e CBym s Foylate @b 332y s 29 ALl 2 263 s
gasdl oia ol dolal JS le gl

(B sad) A sl S DU dalad) Ay paal) cilily (o) 3 LAl cillaaal) cililaal 1] gaad)

ALl Ciaatl) (8) o~ gl e gl Y sad) i Jshll Jad ddasal)
b)) 4 47 35°27 36° 03 Juil) e
&b, 350 34° 49 36° 08 Sdla
Ghy aud 15 34° 53 35° 53 sk ok
&b 350 35°24 35° 56 Lata Al
&b, 500 35°41 36° 03 e O
4hy 4l 360 35°08 36° 32 duadd gl

bW @uglls Jemall dygls 31y Calaxnt! szt (1965 Van Rooy) (RAI) (Rainfall Anomaly Index) Jlagh! cal il yiga plasinl @
(ouanie 1) T gl 2 giing e ple 2 (sueiow) Jobl rod (e T3 L glgsm il sian (S8 e Aka 31w Slall (53 aay iy
u.!l:d\ ‘aulw

Iy dy}uﬁ@pm ALt Jagll g 595 HLae¥l o »LJJMUJL“,N drewgill 3ad Lo aaie ¥ 4l a5l e Leal (oSS
O (@l =¥l iy L._um}la)ﬁj\ alantl 3l Hua tly) ale JS (e Augyall 3,580 Jlaghl (ol il ol @3 31 Nﬁﬂ“ulﬂ‘ﬁ
Al @B s

RAI = +3P-P
E-P

(e sbole muge Jund 5gi) ((ele) Auwgyall 3 mal (Jlagll 3.8 P

(ko) Lguad 3 5210 Jlagll Juane :P

lal ¥ ol e @@ e J31 2055 5 Aplma¥l @l ¥ ol (e @ siie lel 25053) Aluliadl 220 patl] yiiall @udll dasugiie - E
(P< P) (4S5 Lesie adlaadly (P> P) (y6Ss Laae 2l 3,L831 3L NE T EWROR]

(2 Jgantl) Al eVt e slaie Wl a5t \wuu«ya)nj\ calandl 3ud s @

The Arab Journal for Arid Environments 10 (1-2) 179 (2-1)10 dslotl cliall 3y pall dlnt




(RAI) Shgll Gl ad) pdisa (3h9 dysh ) g ciliad) 3o pali ¥l 2 gaad)

el RAI Jdige dasd
i e Cilia 3-2
Lad cilia 2.99- J 2-
Badd) o gia cilda 1.99- A 1-
Jaxal) (e u B 0.99 . 0.99-
Lutine 4y gk 1.99 1
Basadi 4y gk 2.99 12
4 jlaia 4y gh 3<

&l o a3y (oo pbole muge (Juad (i) Beka 3l @l ] Calie IO Blantl Bud g ol 5231 Jundl (e 5Ll 108 a
(PDSI) Palmer drought severity index ,ILs calastl 390 534S \.Ln.a_u SV el ,aslls ,asll 1as o Bgies 39,8 angs Y
il @il At 31 el Juloi 2 (Trends ) oloi¥l doglas aluseiil @3 colamtl 3us 2yl dagdg olail suaz=d. (1985 (Olapido)
-(Mann - Kendall Test) 1S ¢yle sLasl alusinly puiidl Bgias pasi @is bl @uslly Jgumall 315

oL @aslly a1 (e JSI 52301 @uat dia 31 J Sl @i @3 3ol Aalize s W loell (e Bagls 1 colaondl 51 S5 2 pintl Al
a0l Sl (@5 cag 3538 SISl g tll Gl @39 <2010 1 1985 ¢ye ailitly 1985 1 1960 cya AoV soyghonia x5 % ]
Jleme S (e a0 g 1S s 2

PEA Py ol ]

lalud) dahial) A hlall s gall g Jguadll @Y ghgl dalal) ailadl) dul - 1
e¥are ol das Sd Agda Ll Aakitl 255 kell cllaxll 2 L UL cuslly Jsumdll @¥shagl A5lan ) (ailasl cal 1 JSal o
Jmd I35 Lgie 5S91 & 3l 38 55 ¢ (Lidlis) ole 1091 5. (Julill 5liae) ol 765 ¢ g1y 51« Luvuad 2 o Zaaill 2 Jlagl
Wil 2 gl e¥ e glin)l (e @il Gleg cllamll puen 2 o 5115 Gy 3301 ons fgazma (e 4 Jlagll June ayje gl el
el M3 g udll ol Glel IS (e sl ds-w el 1y (eullly Jgmall g cillastl o L S culadl olo
ole LuLu Jal cliadl e¥stan o may g s Ca 3l LeaYy (Jsmall g3 (cv) Coefficient of variation ¢yolatl Jelal dads ,i!
oan 2 bl Jundl Jlagh 2eaS 5ol o (Sie 3] e lagll @u i Gle S ISy pSaiy 21 pa¥1 1% 30 (e JaY Gl Jales
O ceulsll pae 2 lall e¥shas e 35 0B p ) gl Capil ¥l ole WIS ekl 250U ugall alall Juall @t
oo dansill 2ad Gl aie IS e gl 531y UL st 5l Jpemill I35 l5e Jlagll £353 2 AUtV aue paay 6,51 2
Jguall ¥ oxa ol I i g Mu—’-"uﬂc—w‘ﬁ g ..\J)JJ‘.\MJMUJL‘OL Logia S dad slal UM yag cdageugl!
g el gl S g Jaghl ols @ulgll fe gama sue hilbs Lu.u.' ! Jlaghl @uld @ulgll (o yuS sue (e 2230
Jaall ded pd) I (605
lalud) dahial) b Cilial) Gailad 4l 3o - 2

IS S caland! o das Sy 312010 (1 1960 (pe 5iall 3y pall @l skl I3 Fugyull illazll 2 RAI @3 55 2 JSad! o
Il ga LeS (3nlS aabaitl 4 jal 2 alie @lge and 5 S ol Se Calandl ol 3l el it Ll albaall e aﬁ.s
Jed 3| Bgud RWAPNY wal e ols 1973/1972 @l Ol das S iz L1991 ale 111988 ale (ye 3zl mu\ @ulsll 2
e allantl pwa sadll Gaylate ) wgaadl Blasd! Jed cus (1991/1990 @ugll o35 ccllamtll aren 3ol B ylaie Calasd)
38 LS a1 (el Anuilly 353 J31 cilSy ccllamll Giad Gandlly Lgalin 2 & e cilS qulsll pan o i 551 dga
1980/1979 5 1969/1968 5 1963/1962 oIS Mian @arlstl ST o dam S5 JLatL .2001 /2000 @uust! 2 Sl

(2-1)10 dalodl el ay yall dlnt 173 The Arab Journal for Arid Environments10 (1-2)



—dy AT
JuasE sals SAE e Aata AN Gadlwa ok ko Jealal _ soo

-+ =+ —+ 4+ " -+ 200
CV % 49.3 422 48.4 41.8 45.7 51.5 o
PAELA()
Sl gy g e Aaia il [T gl da iy
0 + -+ 600
+ I + 400
CV % 441 33.6 38.3 30.4 30.5 35.6 Lo
&
S gy s ope Aaa_al S (B gkl St _ eo0
+ + I —[ W 300
- + —+ 200
i 1 l l l l 100
CV % 45.7 43.9 43 48.5 56.6 41.58 °
Lhlall v gal)
S8 52l gase Cpe EENKgLLi] Ul (TR B Sl — 2500
> T - A + 1500
4 ':‘:' 4 1000
5 I %
CV % 30.5 24.3 26.1 23.5 25.1 24.4 .

Ayl claaall A (ale) shlall asigall g J geadl) Y ghagl duilaa¥) ailadl) {1 Joii)

The Arab Journal for Arid Environments 10 (1-2) 174 (2-1)10 dslotl cliall 3y pall dlnt



L

sk h

dala 4l

238 s

&

Al

3a o i 2

2010 ) 1960 (e 38N A Ay saal) Llaldd) cillaaal) (B el augall RAI S

The Arab Journal for Arid Environments10 (1-2)

175

| aloet)

du

10 2l el

(2-1)



2 1969/1968 @uslls Al 3 5312 1967/1966 sl Lo pl (1S 5 At i3l 3!

el ans 2 20 11 850 @ N 35LEYT (oo Y Ui

Ao Ll 33kt 2 g yall llam 2 Jagh allasil ave S5 g1 31 (Hgall e (5.6+ 5 T+) 511 Lad skt 3] e puglo 1o
dasSbg gyl cullasell 2 RAD , 250 5ol dalisee c¥lea (pauis Hlalll @ungll IMS Bgls g Calasell (g5l ;S o 5gll 3 IS yglay
Of 359 Eoliteg Aad e SIS Agla Lot Aalaitl 2 (o plate Cblin +ayas Calia 43l dangia Calan ) SISI Calandl 5l S5 A
1S3 8 w33 a3 1,3 g e o gl Baizell bl | (yens BLandl 51,85 S0 (% 34) pue cne Tue cllasll pues 2% 40
gl Lgad 355 3 ol aadl 1,5 paad o i M 6 531 g 0o - oSl 51 ol Colimdl Gl e llasel | Giany 23 Ll Calaan!

gl STl ase 1S5 g Jutall (po el Jagl! L (35S 301 el B9 (Adlus 151 o L 03555 1

Ldla

(%) S
30 -
25

15 +
10 -

dish) k) dghy k) cills il cilis
A ke Swad A gie Abas dlad Jwga b

Sadl

dala_il)

(% )i

30

25 +

20 +

15 ~

10 -

5 -~

0 -
k) Gush) fush) Ak, Gils s Gla
Qe Suad Auugia Adaa dhad Jawge b

34l

(%) o1 Juad galg

30 i

25 -

20 -

15 4

10 -

5 -

0 -
agh) sk dgh, Ak, dlda s Gl
Ayl Suad Abwgia ddad ddad g b

sadl

e

s

s

i e

@uolsll gen ) Jutall e B
Aabhidl 2 ! (ailias dwlys wie 4:5.”; sHLlayl cus L__S;U‘j

Sl
(%) o1
30
25 A
20 -
15 4
10 -
5 .
0 -
Gagh) Gsh) Ash) dash) dilda Gila Alda s
A ykia Sad Ahwgia s b bwge wad ki
XA
ugh b
(%) s
30 4
25 A
20 A
15 -
10 4
5 -
0 -4
Gagh) Gsh) fsh) Ak, s dla s s
A lila Suad Al gia Ala b bwgia Lad ks
FXRA]
. e O
(%)t 58
30 +
25 4
20 -
15
10 -
0 =
agh) dogh) dagh) Agh) Gl Gila Gls s
W ylia Swad Abwgie Adad dad bwgie Ll djkia

XA

de g p2al) cilanall b phlal) ausall ¥ shgd RAT sdipat ta &y sha g il (g i Sl o551 ,3 JSd

The Arab Journal for Arid Environments 10 (1-2)

2-1)10 aalsdl ol & | dlet
176 ( ) 10 aslautl el A pall L




A g paall Alaliad) cillaaall Jhalall angall 5 J guaill RAI Jiise dad & il dad g olat) 3 Jgandl
.2010 ! 1960 ¢ 55l JSa

i | A 5 Ak
Ay 3 g8 Jals! s Jol
0.1 0.02 W TQEN
-1.25 -0.25 sl e
* 2.45 -0.49 &
* 2 -0.4 aba g
0 0 T
1.3 -0.26 i b
* 2.7 -0.54 "
+ -2.05 -0.41 ala p g
0.9 0.18 iy A
-1 0.2 Sl il
* 215 -0.43 "
1.4 -0.28 e e ga
0.2 -0.04 P
-1.05 -0.21 i dala il
* -2.65 -0.53 "
+ 2.1 -0.42 e puasa
-0.15 -0.03 W TQEN
+ -1.7 -0.34 sl
e e
* 2.75 -0.55 "y
** 2.6 -0.52 aba g
0.45 0.09 A
+ 2.2 -0.44 slid e "y
* 2.7 -0.54 "
* 2.4 -0.48 Shla pga

0.01 (s 5iun 2 ** 0.05 (s 5in 2ic * 0.1 s 5hma ie (5 sina il 1 +
lald) ddhial) B Giliad) 304 A dsac gall g Aalualdl) i pail) Al 3o - 3
ol g i 392 g das M Lol @auglly Jgumdll I (RAT) Jlagll Bl pomil 50 @22yl Ay olanil I (3 Jgaandl) gl jis
(2 Jsal) dug ol | duds Ll csllaset 1 2 Calaand! yiga @ 2 slondl a3lindl I (pe yglan g21g oLl @ungll Colan 5o 3L gox
FSTOIS @l il Ll Glmd UM 585U @8 2 mololl (aBlinll I D sgayy Lidlis Ll Lgauex 2 Ligias OIS s1g
e ne e le el Jumd I3 i) Aygian el G 2 cllaell pren 2R e Bygiany 33135 e )l Jend I3 5
Oneg Al ,all 2 bl o il oladl cglasy goian i oyl lad M caland) Bul 2 panll (IS aas (Llall L Jhudd ool
cousbo sl 2 Junall 1a I35 53 ol pabiy @ L ¢ hi® (6o g9 Liialing Juuldl Slae 2 olma¥lg cgoe

(2-1)10 daladl el 3y pall dlnt - The Arab Journal for Arid Environments10 (1-2)



Llalud) ddhaial) A jhalal) awgall g an M Ciliad) ) S5 3 il Al o - 4

Gls) Moltl @uglly g Il (e JSI RAD 5L Lo 3.l Bliiee ¥ Lall cyan Bagha 1y Colionll 51,S5 e 2 culdg sall 4 JSall o
esl] I Aakaill 2 Gysls Jlg Calazll (o)) S dsull 2. dogamle 53 92 g iy 3 ¢ (Blandl 3k 2. maslgll yanll LM yebs
1S5 B sl LS anl Lggd dadt) ey G Ll oLl callasell guen 23 ol Calandl 51 S5 Al ool a3l i « bl
s 2 A el 5313 yLie digil] CoLamdl 51,5 s 2 LnBls it 1« Jealdl sl ke csllamll a2 50001 g CoLionl
@131 a8 01 IO Ll ctllaell praen 2 Zatisell ¥ Lol (s Bogls yI1 51 S5 B ceamBlin 6,30 g (e cpid] Calandl )83
Caland! Lgg 31531 atl cullazmll oyf e s s ccnllasell puas 2020 ol ygho 1 51385 A (a3l Jolie (o bl Calandl ) S5 A
i o Cocats il Calasdt Lgud ala )l aldd Couty o ylat

Be) s 34 Bl ae gall
25
15 I
§ L— II . I II | | |
: i I 1 1F
= 18-
25
(%) 85 358 &
30
+ 20
© | lo. o
m n B il
0 [ 4 W 1 I I
- 10
20-
it dda oS s oo da ada e Cduta “dugh ) “Sely AL du g “ela
sanli o gie <4 ylai.
[N Calo o= sia yia Wl i a0 sue e Wl Jead sl

&l Jhlal) augall 2010 1985 5 1985-1960 Cxi Al G A sh g Clial) ) S5 duud (B L), 4 Jel
A g paa) Aglabud) cilaaall 2 RAL jdisal las

Alald) ddhaial) B 43) g Ciliall AlSal) 225aY) Al 3 - 5
Galandl o i Sy oLl auglly gyl £l IS 50l Aalims c¥lra (yaus Gsha Iy Calall IISI s1ca¥l 5 (SaIl gl
llasel) pran Bl (3 ylate Calantl 4 o g2 eluad] Jund Lo Loy ol y2all Caltides 903 Al Lol Al il1 25 1y gl g oyl
Sob U gl dolis Sle Gl gl 31 .(2007/2006) gkl UM cillazs Guesg  (1989/1988 § 1973/1972) craugl! M
JelS 2 3 lmie cual go Baal 5 S o (S Ll o) 6 53T g (ya da S . (1973/1972) @uusll 2 ctllamll e (o ybatll Calantl Jois
1991 > 1988 ale (o 5uiall B @anlsl) 2 i LS il Ll Al
2 cllamll g cleds Gully Ao pbailly sugaid) Byl y11 (aBLE M5 (e Aalaill 2 lagll allad 2 mslgll uall 5 Ul fpe
¥l (e 3Ll 315515 1969/1968 5 1963/1962 crewugald duuaitly Sl g LeS cual 501 3,5 (o Jo¥ i il] SO wanlghl inms
7315 8 558 (yacts )y o latl] Calandl 51 HSa (3155 352 g i S SIS s 1 Jumd IS Ly 1988 e 2tie 30l Al
Lale18 1116 o
3us 33l 2 Gl A Ll Al 2 caland) ailas 2 masly jui dga g cmdl 1ia 2 Lgd! Juosill @3 Gl 31 IS (e ey
elaitly AEWI 3505t e 3 pdlis Apalen colanlSail 4 ¢y @1 331 e ) Jemd IS Loy SISUT Lo il g 5 pliadl o21a ) S5,
I Calandl 51 59 5ud 3L @aST Lally < (2012)) 033ke s HoerliNG dull Juoss Lo e z3lill ol 3y Ayl Aue 5 331 20!
dawgill dalate 2y 3V yaaall

The Arab Journal for Arid Environments 10 (1-2) 178 (2-1)10 dslotl cliall 3y pall dlnt




QO =2 N W A& OO

i
i
¢

O = N W & OO

Le a. el Lo d PPN I FCT IR sile g1
W Cijele il B uadcida 1 S0l bugle il s il MALE Lpb ) | Aaugadigh ) MLk ) WA aiyes )

2010 (1) 1960 (s 5 A&l I35 RAI sisal ot 5320 Adlida c¥laa (yasa dush M) g Cilbadly 3 jall cillaaall a3, 5L
hlall acs gall g g g slidl dlaloal) ddaial) b

te Al yally Jundll 1 IO 2adi 1 HUae¥! @lieS o Aubawgil] Al @laitl 23,30 Bk 3 a1 Sl eliadl las] asd
Catil Bl U aa )2 50 U8y 555 0f OSiar e Lull IS Colandl 15855305 3305 e Gl Sl a3 2 all A utie lygins
oLl eLag seidl bl 2 555 G2 ¥l a1 IS 3oV Calimy Crune @uuge IO s Litll Calan 38155 13 Lagua¥y (Bl @l
Van :2007 .o%3Ls 39 Granier 2002 .o35Le 39 Reichstein) Lguo 1l aon |55 3 Lisge Zus |yt 5Lea¥1 503 25 (2005 (093he 3 Lloret)
Cruall Blag 11 43le0 2 35U Lgila Lis | e Jomos Aaagil] BlaLitl 2 B |yt 5L (5 Loty (2011 153La 3 Der Molen
ole Jalions 2 e 2 3ae i Glagll Aadall (e ddiaiie i Coall Bl (e 3 580 P59 el Bae i Ayglall 2,00 38 (e
(Laydle s Bréda :2003 o33a 3 Rambal) yie 4 s dapeall culidall (e duslgs i canall Caimiia (e 3 3401 IS Lgila Lia | laes
Lo« Jlaa MU JoLatl 350901 calaS 33059 il A it HSll ol ) I 6355 O Sia g ) coli 3 3315 (olo 6 531 A (10 < (2006
.(2004 . 03Me 39 Pausas) cubiladl 351y Hlacily cagds yas 5 ja
2 e Lo Laaanbiam 5315 11 Lsge Byl ¥l oy o (S 31 G5 ylata Colimdl 51,5 2 Bmisll 331301
oty S9!l Jall (o ol 51 .(2007 .Lhoutelliery Staudt :2006 .Rouault) = ,ad1s . (2006 .o3%a 39 Desprez-Loustau)
Jill |35 ot (932 S0 e o1 (2009 (033La 35 Resco <2008 .Zeuging Zweifel) aalill due ¥l 2 2815gll culgodll <23
dan ol 1539 Gaans ciga 11 @35 43 5201 5eY1 (2010 .Sevanto 5 Mc Dowell) SSUI slga ¥ 5l paial pn uaiill alel Sgeall
LRIl (e I 2
Jutas o (S 5 yallall 038 55T ol pond L g (o Sl e U128 5 oLl ol ZSL g5 sl (3303 Y L5
O See sl ciga ol 314 (2005 c033kad9 MUeller) audsgtl 03539 ol ol Sl alaill e sill sl 2 555 Ol cgles¥I i 2
o> ! Gl alaill Aal il sugy 0 o) 5e¥1 suzil) Gl ¢l 3,08 2 5101 M5 (e B3l cilasizll A80a L e J3 1ok
Adams) #Lidl it 5,8 ll el 3bl Gllidl jas 2 34 daec dumglgyaus ol 580l 4 ()5 a3y (2009 (o35Le 39 Van Mantgem)
(2012 c3da3s

(2-1)10 dalodl el ay yall dlnt 179 The Arab Journal for Arid Environments10 (1-2)



Ol LCCw
A Ll 23l o jol Calides 2 @l glly Jsndll oy Jlagll cile 3539 calaS 2 5o bl 500 s ygls] - 1
A Ll il it oy lane 2% 40 (e o035 Badi o s 5 S0 Caland! ol &SLA ey - 2
3aiall o ylaia 1) o] Caland! o) LeS « maal sl inms 2 81 Al Loadl Bkl 51 jon ] Loty 3 3ul) 3 i Calaadl o) ilait) e - 3
Aakhil) 2 3l @l ge 2 5 Sy L
celiadl Calan 302 3L 3 open (018 Ao L) 2alaill 21501 2 Lol agll Colin 3082 Al g 3505 3929 le kil sl - 4
ol lan 5us 2 Bygially 5ol s.sL.}Jlj
il el3al 2 0,91 cppnaall 9305 U @kl g (e JSI okt Calandl 1,85 2 dsmanlgll 303 alal gl -
Ay Jlagll ulaS 51 ,S5 2 sl gl Bl il (231 s Ll
ASU ) g A |yl 25 ﬁjam,s_w‘_.lﬁuuuﬁs_.u\ mywutw!zdwu,swomﬁ_w\y‘ 33l -6
Ny L - BRI PNAPRV- S-S | ‘QLA‘ Lmdmdﬂ\ﬁ‘ﬁl

Ol st

3 s Ll aabait] 2 A |l Zuel) 300 28U 350581 5508] e telud of (S el 1aa 20 Lgdl Juogill @3 Sl gladtl of - 1

Jalan Ao |yl e 530 Al @laitl 3 Legea¥y ol slas lila pglat clay Calandl 5l S5y 3 3305 goui sl gll olad¥l o

a3 IO (e 601 e 2 gl Sl (e Y s (33T Bga (e Al 2 2Ll GSU Gy 33l 3Ly bl iVl pamlanadl Gl pnt!

gzl 18 Bl g0 UL alasialy 3 el Hleally Juoleall 25U el

olamll 430 pe allad jolaty Adbiell ol )a3ll aluziuly . 3l 3 3 )30 Gllie Jezal (alastl pailind 11a5 3uly3 2 sl 395 - 2

Lo pdas 51550 3, ,Stag dunids 3 palls 4l g Lawas¥y . @Luut.mwymjutum3mnwyu aluy ul_.uuuy\@@&\

T s Lags
a1 4

-Adams, H.D., C.H., Luce, D.D. Breshears, C.D.Allen, M. Weiler, V.C. Hale, A. Smith, and T.E. Huxman. 2012.
Ecohydrological consequences of drought- and infestation triggered tree die-off: insights and hypotheses. Ecohydrology 5:
145-159

-Allen, C. D., AK. Macalady, H. Chenchouni, D. Bachelet, N. McDowell, M. Vennetier, T. Kitzberger, A. Rigling, D.D.
Breshears, E.H. Hogg, P. Gonzalez, R. Fensham, Z. Zhang, J. Castro, N. Demidova, J.H. Lim, G.R. Allard, S.W. Running,
A. Semerci and N. Cobb. 2010. A global overview of droughtand heat-induced tree mortality reveals emerging climate
changerisks for forests. For. Ecol. Manage. 259(4):660-684.

-Andersen, T., J. Carstensen, E. Hernandez-Garcia and C.M. Duarte. 2009. Ecological thresholds and regime shifts:
approaches to identification. Trends Ecol. 24(1):49-57.

- Arnone, J.A.,P.S.J. Verburg, D.W. Johnson, J.D. Larsen, R.L. Jasoni,A.J. Lucchesi, C.M. Batts, C. Von Nagy, W.G. Coulombe,
D.E. Schorran, P.E. Buck, B.H. Braswell, J.S. Coleman, R.A. Sherry, L.L. Wallace, Y. Luo and D.S. Schimel. 2008. Prolonged
suppression of ecosystem carbon dioxide uptake after an anomalously warm year. Nature 455(7211):383-386.

-Battaglia, M., M.L. Cherry, C.L. Deadle, P.J. Sands and A. Hingston. 1998. Prediction of leaf area index in eucalypt
plantations: effect of water stress and temperature, Tree Physiol., 18:521-528.

-Bonan, G. B. 2008. Forests and climate change: forcings, feedbacks, and the climate benefits of forests. Science,
320(5882): 1444- 1449,

-Bréda, N. and V. Badeau. 2008. Forest tree responses to extreme drought and some biotic events: Towards a selection
according to hazard tolerance? C. R. Geosciences 340:651-662.

-Bréda, N., R.Hu, A. Granier and E. Dreyer. 2006. Temperate forest trees and stands under severe drought: a review of

The Arab Journal for Arid Environments 10 (1-2) 180 (2-1)10 dslotl cliall 3y pall dlnt




ecophysiological responses, adaptation processes and long-term consequences. Ann. For. Sci., 63:625-644.

-Breshears, D.D., O.B. Myers, C.W. Meyer, F.J. Barnes, C.B. Zou, C.D. Allen, N.G. McDowell and W.T. Pockman. 2009. Tree
die-off in response to global-change-type drought: mortality insights from a decade of plant water potential measurements.
Frontiers in Ecology and Environment, 7:185-189.

- Chapin, F.S., J.T. Randerson, A.D. McGuire, J.A. Foley and C.B. Field. 2008. Changing feedbacks in the climate-biosphere
system. Front. Ecol. Environ, 6(6): 313-320.

-Dai, A. 2011. Drought under global warming: a review, WIREs Climate Change, 2:45-65.

- Desprez-Loustau, M.L., B. Marcais, L.M. Nageleisen, D. Piou and A. Vannini. 2006. Interactive effects of drought and
pathogens in forest trees. Annals of Forest Science, 63:597-612.

-Easterling, D.R., G.A. Meehl, C. Parmesan, S.A. Changnon, T.R. Karl and L.O. Mearns. 2000. Climate extremes:
Observations, modeling, and impacts, Science, 289:2068-2074.

- Goldstein, A.H., N.E. Hultman, J.M. Fracheboud, M.R. Bauer, J.A. Panek, M. Xu, Y. Qi, A.B. Guenther and W. Baugh.
2000. Effects of climate variability on the carbon dioxide, water, and sensible heat fluxes above a ponderosa pine plantation
in the Sierra Navada (CA). Agric. For. Meteorol., 101:113-129.

- Granier, A., M. Reichstein, N.Bréda, I.A. Janssens, E. Falge and P. Ciais. 2007. Evidence for soil water control on carbon
and water dynamics in European forests during the extremely dry year 2003. Agric. For. Meteorol., 143:123-145.

- Gutschick, V.P.and H. Bassiriad. 2003. Extreme events as shaping physiology, ecology, and evolution of plants: toward a
unified definition and evaluation of their consequences. New Phytol., 160: 21-42.

-Heim, R.R. 2002. A review of twentieth- century drought indices used in the United States. Bulletin of the American
Meteorological Society, 83(8):1149-1165.

-Hoff, C.,and S. Rambal. 2003. An examination of the interaction between climate, soil and leaf area index in a Quercus ilex
ecosystem. Ann. For. Sci., 60:153-161.

- Hoerling, M., J. Eischeid, J. Perlwitz, X.-W. Quan, T.Zhang, P.Pegion.2012. On the Increased Frequency of Mediterranean
Drought, J. Climate, 25: 2146-2161.

- Huntington, T.G. 2006. Evidence for intensification of the global water cycle: review and synthesis. J. Hydrol., 319:83-95.

-Jentsch, A., J. Kreyling and C. Beierkuhnlein. 2007. A new generation of climate change experiments: events, not trends.
Front. Ecol. Environ., 5: 365-374.

-Katz, W.R. and G. Brown. 1992. Extreme events in a changing climate: variability is more important than averages. Clim.
Change, 21:289-302.

-Krishnan, P., TA. Black, N.J. Grant, A.G. Barr, E.H. Hogg, R.S. Jassal and K. Morgenstern. 2006. Impact of changing
soil moisture distribution on net ecosystem productivity of a boreal aspen forest during and following drought. Agric. For.
Meteorol., 139:208-223.

-Law, B.E., E. Falge, and L. Gu. 2002. Environmental controls over carbon dioxide and water vapor exchange of terrestrial
vegetation. Agric For Meteorol., 113:97-120.

-Le Dantec, V., E. Dufre'ne and B. Saugier. 2000. Interannual and spatial variation in maximum leaf area index of temperate
deciduous stands. For. Ecol. Manage., 134:71-81.

-Lloret, F., J. Pefiuelas and M. Estiarte. 2005. Effect of vegetation canopy and climate on seedling recruiment in a
Mediterranean Shrubland. Journal of Vegetation Science 16:67-76.

- McDowell, N., W.T. Pockman, C.D. Allen, D.D. Breshears, N. Cobb, T.Kolb, J. Plaut, J. Sperry, A. West, D.G. Williams,
and E.A. Yepez. 2008. Mechanisms of plant survival and mortality during drought: why do some plants survive while others
succumb to drought? New Phytol., 178 (4):719-739.

(2-1)10 dalodl el ay yall dlnt 181 The Arab Journal for Arid Environments10 (1-2)



-McDowell, N.G., and S. Sevanto. 2010. The mechanisms of carbon starvation: how, when, or does it even occur at all?
New Phytol., 186 (2):264-266.

-McDowell, N.G., R. Fisher, C. Xu, J.C. Domec, T. Holtta, D.S. Mackay. 2013. Evaluating theories of drought-induced
vegetation mortality using amulti-model-experiment framework. New Phytologist, 200: 304-321.

- Mueller, R.C., C.M. Scudder, M.E. Porter, R. Talbot Trotter, C.A. Gehring and T.G. Whitham. 2005. Differential tree mortality
in response to severe drought: evidence for long-term vegetation shifts. J. Ecol., 93(6):1085-1093.

-Olapido, E.O. 1985. A comparative performance of three meteorological drought indices. Journal of Climatology, 5:
655-664.

-Palmer, T. N. and J. Raéisanen. 2002. Quantifying the risk of extreme seasonal precipitation events in a changing climate.
Nature, 415:512-514

-Pausas, J.G., R.A. Bradstock, D.A. Keith and J.E. Keeley. 2004. Plant functional traits in relation to fire in crown-fire
ecosystems. Ecology, 85:1085-1100.

-Rambal, S., J.M. Ourcival, R. Joffre, F. Mouillot, Y. Nouvellon, M. Reinchstein, and A. Rocheteau. 2003. Drought controls
over conductance and assimilation of a Mediterranean evergreen ecosystem: scaling from leaf to canopy, Glob. Change
Biol., 9:1813-1824.

- Reichstein, M., J.D. Tenhunen, O. Roupsard, J.M. Ourcival, S. Rambal, F. Miglietta, A. Peressotti, M. Pecchiari, G. Tirone
and R. Valentini. 2002. Severe drought effects on ecosystem CO2 and H20 fluxes at three Mediterranean evergreen sites:
revision of current hypotheses? Global Change Biology, 8(10):999-1017.

-Rennenberg, H., F. Loreto, A. Polle, F. Brilli, S. Fares, R.S. Beniwal and A. Gessler. 2006. Physiological responses of forest
trees to heat and drought. Plant Biology, 8:556-571.

-Resco, V., B.E. Ewers, W. Sun, T.E. Huxman, J.F. Weltzin, and D.G. Williams. 2009. Drought-induced hydraulic limitations
constrain leaf gas exchange recovery after precipitation pulses in C3 woody legume, Prosopisvelutina. New Phytologist,
181:672-682.

-Rouault, G., J.N. Candau, F. Lieutier, L.M. Nageleisen, J.C. Martin, and N. Warzee. 2006. Effects of drought and heat on
forest insect populations in relation to the drought in Western Europe, Ann. Sci. For., 63:611-622.

-Sala, A., F. Piper, and G. Hoch. 2010. Physiological mechanisms of drought-induced tree mortality are far from being
resolved. New Phytol., 186 (2):274-281.

- Scheffer, M. and S.R. Carpenter. 2003. Catastrophic regime shifts in ecosystems: linking theory to observation. Trends in
Ecol. Evol., 18:648.

-Schwalm, C.R., C.A. Williams, K. Schaefer, A. Arneth, D. Bonal, N. Buchmann, J.Q. Chen, B.E. Law, A. Lindroth, S.
Luyssaert, M. Reichstein and A.D. Richardson. 2010. Assimilation exceeds respiration sensitivity to drought: A FLUXNET
synthesis Global Change Biology, 16 (2):657-670.

-Seager, R., N. Naik and G. A. Vecchi. 2010. Thermodynamic and dynamic mechanisms for large-scale changes in the
hydrological cycle in response to global warming. J. Climate, 23: 4651-4668.

- Sheffield, J., and E. F. Wood. 2008. Projected changes in drought occurrence under future global warming from multi-model,
multi-scenario, IPCC AR4 simulations. Clim. Dyn., 31:79-105.

-Smith, M. D. 2011. The ecological role of climate extremes: current understanding and future prospects. J. Ecol.,
99:651-655.

- Staudt, M., and L. Lhoutellier. 2007. Volatile organic compound emission from Holm oak infested by Gypsy moth larvae -
evidence for distinct responses in damaged and undamaged leaves. Tree Physiology, 27:1433-1440.

- Van der Molen, M.K., A.J. Dolman, P. Ciais, T. Eglin, N. Gobron, B.E. Law, P. Meir, W. Peters, O.L. Phillips, M. Reichstein, T.

The Arab Journal for Arid Environments 10 (1-2) 189 (2-1)10 dslotl cliall 3y pall dlnt



Chen, S.C. Dekker, M. Doubkova, M.A. Friedl, M. Jung, B.J.J.M. Van den Hurk, R.A.M. de Jeu, B. Kruijt, T. Ohta, K.T. Rebel,
S. Plummer, S.I. Seneviratne, S. Sitch, A.J. Teuling, G.R. Van der Werf, and G. Wang. 2011. Drought and ecosystem
carbon cycling. Agric. For. Meteorol., 151(7):765-773.

- Van Rooy, M. P .1965. A rainfall anomaly index independent of time and space, Notos 14: 43-48

- Van Mantgem, P.J, N.L. Stephenson, J.C. Bymne, L.D. Daniels, J.F. Franklin, and P.Z. Fule. 2009. Widespread increase
of tree mortality rates in the western United States. Science 323: 521-524.

- Westerling A.L, H.G. Hidalgo, D.R. Cayan, and T.W. Swetnam. 2006. Warming and earlier spring increases western U.S.
forest wildfire activity. Science 313:940-943.

- Zeppel, M.J.B., H.D. Adams and W.R.L. Anderegg. 2011. Mechanistic causes of tree drought mortality: recent results,
unresolved questions and future research needs. New Phytol., 192(4):800-803.

- Zweifel, R., and F. Zeugin. 2008. Ultrasonic acoustic emissions in drought-stressed trees-more than signals from cavitation,
New Phytologist, 179: 1070-1079.

Ne Ref: 554

(2-1)10 dalodl el ay yall dlnt 183 The Arab Journal for Arid Environments10 (1-2)



Pinus brutia Ten.5 g .31 y9alt Ole gant (LAD) 398 alowd! pli3e 9GS
A0LAAN Hgual aldiuly (A)ygw) Ale dakaie 2. Lol ponilld) adige 2

Estimation of the Leaf Area Index of the (Pinus brutia Ten.)
Stands in Jableh (Syria) Using Satellite Images
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Abstract

This research aims to estimate the (LAl) for Pinus brutia stands (Jableh /Syria) using the Normalized Difference
Vegetation Index (NDVI), which is calculated from the satellite images. The 29 field samples were carried out
during the summer of 2013 and 13 field samples during the winter of 2014, the 12 photographs of pine leaf mass
were taken in each sample.
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The LAI was calculated by application of supervised classification using of leaf spectral signature, using (348)
photographs taken in the summer and (156) ones in the winter. The NDVI was calculated from 2 images of
Landsat 8, with spatial resolution of 30 m, the first one was taken on 4 /07/2013, the other one was taken on
13/02/2014. The model which allows to estimate the LAl using NDVI was found by using 27 samples, and this
model was tested by using 15 samples.

The results showed that the (LAI) value of the P. brutia samples ranged between (0.11 - 0.55) in the summer and
between (0.21- 0.47) in the winter, the NDVI value of the P. brutia samples ranged between (0.04 - 0.29) in the summer
and between (0.15 - 0.28) in the winter. The results also confirmed the presence of a linear relationship between the
indices (LAI) and (NDVI). In the study area, the (R2) value reached 0.88, the model bias error (%) was about (0.993%).
The relative standard deviation of the average error Model (Se%) and the accuracy Model (mx%) were about (0.51%)
and (0.003%) respectively; that expresses a good accuracy of the obtained model, which in turn allows to realize a
model permitting the estimation of the leaf area index of P. brutia stands at the Syria scale.

Keywords: Leaf Area Index, NDVI, Pinus brutia, Satellite images.
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Abstract

The study aimed at identifying the extent of communication between Agricultural and supporting extension units
and research centers in Lattakia and Tartus governorates (Syria), as communication with research centers is the
most important task of supporting extension units. Also the study aimed at identifying the most important source
of agricultural information to the specialists and extensionists.

The study included all the agricultural experts in supporting units in Lattakia and Tartus governorates. (57 experts)
and 7% of the extensionests were selected randomly from 25% of the extension units in the studied area (342
extensionists).
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Results of the research showed that 52.6 % of specialists are supporting extension units sometimes by communicating
with research centers, while 73.1% of extensionists in agricultural extension units never communicate with research
centers. Nearly all (96.5%) of extension specialists experts in extension supporting units said that training was the
main source of their agricultural information. The study showed significant relationship between the support given
by the extension supporting units and the number of activities in research centers.

Keywords: Extension units , Supporting units, Agricultural research centers, Extensionests.
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Abstract
This study was conducted at the Biotechnology Laboratory, Department of Agronomy, Faculty of Agriculture, Damascus
University (Syria) and the laboratories. of National Commission for Biotechnology in the year 2012. The aim of the study
was to detect the variations of Dehydrin in different genotypes of durum wheat in the second mutant generation (M2).
Results of dehydrin gene (responsible for drought tolerance) variation study showed a clear difference among the
studied treatments. Variation in the molecular weight between loci per gene was very high in some cases, while it had
a high degree of symmetry in other cases, and was easily distinguished on 4% agarose gel. The PCR results for the
Dehydrin genes Dhn1, Dhn3, Dhn6 and Dhn10 showed a monomorphic pattern in most of the studied treatments,
while for the Dhn12 only one pattern was found in one treatment (medium concentration of DES in Bouhouth9). Dhn2
showed seven patterns, while the genes Dhn4, Dhn8 and Dhn11 showed five patterns, and the Dhn7 showed four
patterns and finally Dhn9 showed three patterns.
The Dhn11 was superior in the number of polymorphic patterns, as the number of total patterns was 46 patterns in all
treatments, but on the other hand the Dhn12 showed the lowest number of patterns with only one pattern. The Dhn5
didn’t show any patterns in all cases, the treatment (y 25 kr) in Bouhouth9 showed the largest number of patterns in
the Dhn genes with 18 patterns, and the treatment (DES 0.05%) in Douma1 showed the lowest number with only 10
patterns.
Key Words: Durum wheat, Alleles variation, Second mutant generation, Dehydrin gene.

Introduction

Cereals are the most important crops on earth providing about 70% of food for the world’s population. Wheat and rice
constitute 50% of total cereals production (Lookhart and Bean, 2000), but wheat is unique among all cereal crops in
terms of importance (Kazemi, 2009). It is grown and consumed as an essential food in many countries of the world,
especially in areas suffering from drought problems. On the other hand, this crop provides about 22% of energy and
of the daily energy in the countries 60%-19% of proteins to build the human body in developing countries, and about 40
of West Asia and North Africa (CIMMYT, 2009).

Araus (2004) Confirmed that the negative effect of climate changes is clearly and effectively obvious in rainfed
areas, and statistics have showed a noticeable decrease in the cultivated area and productivity around the world
(Aesawy, 2000), the international cultivated area of wheat was 218,480 MHa, and the international yield was 32646
Tones/Ha, otherwise the production was 713,182 Million Tones (FAO, 2014). In Syria, the cultivated area was 1,603
MHa, and the yield of this crop was 2252 Kg/Ha, and the production of it was 3.61 Million Tones (Syrian Ministry of
Agriculture Statistics, 2012). .so it is necessary to improve the grain productivity by improving the methods of breeding
and management of the crop (Araus et al., 2003) in addition to the use of biotechnology.

The use of molecular markers, which were developed to be used in the breeding programs, can reduce the difficulties
of the introduction of desired traits in the genotype (Ramsay et al., 2000).

Drought resistance studies have been developed through breeding and crop improvement processes, and through
molecular and genetic studies and gene transcription. Drought tolerance was increased through plant breeding process,
due to the possibility of hybridization and selection processes which transfer the desirable traits from wild species to
cultivated varieties (Acevedo and Fereres, 1993).

The Late Embrygenesis Abundant proteins (LEA) are present in many cellular types with varied concentrations, LEA
proteins are defense proteins and they are observed under effect of different stresses like drought, saintly and coldness(
Danyluk et al., 1994; Close, 1997; Choi et al., 2000) and the LEA were divided depending on the analytical studies
conducted on cotton compared with other plant species, to: LEA D19 and LEA D11 (Dehydrins group) and LEA D7 and
then the LEA D113 and LEA D95 groups were added later (Galau et al., 1993).
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Dehydrins were detected as proteins in both Eukaryotic and prokaryotic, and different studies showed their presence
of Dehydrins in dried algae (Velten and Oliver, 2001), especially in wheat and barley plants and their presence was
associated with low heat stress (Galiba et al., 1995).

Dubcovsky et al. (1995) detected the Dehydrin genes in diploid wheat on chromosomes 4A, 5A and 6A in Triticum
monococcum, and on 5D in Triticum tauchii. Limin et al. (1997) found that the genes family Wcs 120 in Hexaploid wheat
(bread wheat) (Triticum aestivum) is similar to the gene Dhn5 in barley, and located on the long arm of the
chromosomes of the sixth Group.

Werner-Fraczek and Close (1998) emphasized to the presence of Dehydrin genes on the arms of the chromosomes
4DS, 5BL and 6AL in Triticum aestivum L.cv Chinese Springer by using Cytogenetic stocks and Western blot techniques
(Pan et al., 1994).

The main objective of this study was to detect variations of Dehydrin in the second mutant generation of some different
genotypes of durum wheat.

Materials and methods

Site and time of Study: This study was conducted at the labs of biotechnology affiliated to the Faculty of
Agriculture, Damascus University (Syria), and the laboratories of National commission for Biotechnology during
thebyear 2012.

Plant material: The study was conducted on three genotypes of durum wheat (Doma;, Shams, Bhouthg) (Tab. 1)
used in this study were obtained from the General Commission for Scientific Agricultural Research (GCSAR), and the
Arab Center for the Studies of Arid Zones and Dry Lands (ACSAD) were studied.

Table 1. Characterizations of the durum wheat genotypes used in this study.

Bhouthg Shams Doma,
Zone ByA B A-B
Yield (Kg.ha™) 6914 1847 3350
Disease’s loading Resistant Resistant Resistance
Disease’s resistance Resistant Resistant Resistant — Median resistance
Heading date (days) 17 144 121
Maturity date (days) 163 181 165
Plant’s height (cm) 79 -64 56 78 - 66
Spike’s length (cm) 8-7 8-6 10-8
Spike’s Shape pyramidal pyramidal Pyramidal
Spike’s color Creamy Creamy Creamy
Grain ’S Shape Semi elongated - Oval Oval Semi elongated

Source: GCSAR (2009), ACSAD (2009).

Treatments: Artificial mutation program was executed during 2010/2011 by using different doses and concentrations
of physical (Gamma ray) Shaherli (1992) and chemical (Ethylene amin El, Dai etil sulfate DES) mutagenesis on three
genotypes of durum wheat (Doma1, Sham5, Bhouth9).

During 2012, thirteen treatments were applied on the selected plants of the second mutant generation M2, depending
on arain number and weight of grains of each genotype (Table 2).
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Table 2. studied treatments.

N° | Genotype Treatment
1 Doma, Control
2 Doma, Medium dose of Gamma ray (y 20 Kr)
3 Doma, Medium concentration of Ethylene Amine (El 0.01 %)
4 Doma, High concentration of Ethylene Amine (EI 0.015 %)
5 Doma, Low concentration of Dai etil sulfate (DES 0.05 %)
6 Doma, High concentration of Dai etil sulfate (DES 0.02 %)
7 Sham, Control
8 Sham, Low dose of Gamma ray (y 20 Kr)
9 Sham, Medium dose of Gamma ray (y 20 Kr)
10 Sham, Low concentration of Ethylene Amine (EI 0.005 %)
11 Bhouth, Control
12 Bhouth, High dose of Gamma ray (y 25 Kr)
13 Bhouth, Medium concentration of Dai etil sulfate (DES 0.01 %)

DNA extraction:
DNA was extracted from fresh plantlets (3-4 weeks old, grown at 27°C under a 12/12 h day/night photoperiod) by using
CTAB method suggested by Murray and Thompson (1980).
DNA quality was determined using 1% agarose gel and then quantified by spectrophotometer. DNA concentration was
adjusted to 50 ng L-1 to be used in the SSR reactions.
Twelve SSR (Simple Sequence Repeat) markers were selected depending on their chromosomal locations (Choi et.
al., 2000), and the markers were obtained from the Atomic Energy Commission of Syria, the details of selected SSR
markers are presented in (Tab. 3).

Table 3. SSR marker, their sequences, and chromosomal location for the Dehydrine genes.

Dehvdrin Annealing ) )
geyne temperature (3-5) Forward Primers (3-5) Reverse Primers
[
Dhn1 64 GACGAGGGATGGCCACAAGACTGA AGTAACGCATGGCTGCGGATGCTA
Dhn2 61 CCAGCCGACCAGGGACGACCACAA TTTCGAGCCATCGTACGCAAAGGATG
Dhn3 62 AGGCAACCAAGATCAACACCACCTG GCGGAAGTTTTACTGCATCTCCATC
Dhn4 64 CGGCAGCGCAAGATGGAGTACCAG CCCCTCCAACAGCCAAGTGAGCTA
Dhn5 67 AAATGACTGGCATGGGGAGGCATA CTCCACCAACGAAAGTGAGCTAGG
Dhn6 64 TGACGTCGTGGCACACACCCTC ACCAGGCCATGTCACAGTACTGC
Dhn7 65 GTCATTTCCAGCCGACGAGGAAGG CGGGTCCATACAAGAAGCCATATT
Dhn8 61 TCATGGAGGATGAGAGGAGCACCCA GGCTTTGAGTAGTGGCCTGGAGGTA
Dhn9 68 ATGGAGTTCCAAGGGCAGCAGGAC AGGCTTCGACGCGTAGCTATGCAA
Dhn10 64 GCCAAGAGGCAGCAAGATGGAATACC TCGGCTTATTGCTCCACCTCCGCTCA
Dhn11 61 AAGAGTTGAAGCACCGTCGAGGG CGTACATGGTCAAAGAACCGTGT
Dhn12 58 GATGATCCAGCAGCAACTCA TCAGCTCGAGCTTGACGACT
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Polymerase chain reaction (PCR) reactions were performed in a total volume of 25 ul containing 200-250 ng DNA,
12.5 pl of GoTaq Green Master Mix (Promega) and 0.25 uM of each primer. The amplifications were carried out using
APOLLO Thermocycler (USA). PCR amplification procedure was performed by an initial denaturation step of 5 min at 94 °C
followed by 30 cycles of three steps: denaturation for 1 min at 94°C, annealing for 1 min at 58 or 60 °C (depending on the
primer), extension for 1 min at 72 °C with a final extension for 10 min at 72 °C. Amplified PCR products were separated
using 8% non-denaturing polyacrylamide gel, and then the gels were stained by ethidium bromide and visualized under
UV light. 50bp and 100bp DNA Ladder was used as a molecular size standard.

Results and discussion
Theratio between the studied DNAextracted samples at photo waves with a length of 260/280 nm using spectrophotometer
showed values between 1.821-1.964, indicating a high quality of DNA, the DNA concentrations were between (0.26-
0.45 ug/ul) in the buffer solution in which the samples were stored.
DNA of wheat under investigated treatments were analyzed using 12 SSR primers characterized Dehydrin gene loci
Dhn1, Dhn2, Dhn3, Dhn4, Dhn5, Dhn6, Dhn7, Dhn8, Dhn9, Dhn10, Dhn11, Dhn12.
The results showed differences among DNA amplified fragments for one locus in the studied treatments, and these
differences reflect genetic variation at the level of one locus, as it has showed presence of different alleles on the same
locus.
Morphological differences at a molecular weight between one locus alleles were high in some treatments, while the
others were at a high degree of agreement, and can be easily recognized at 4% metaphore agarose gel. Polymerase
chain reaction (PCR) for Dehydrin genes (Dhn1, Dhn3, Dhn6, Dhn10) showed one morphological pattern (A) in most
of the studied treatments. For Dehydrin gene (Dhn12), it showed one morphological pattern (A) in one treatment which
is the medium concentration of DES in Bhouth9 (tab. 4).

Table 4. Morphological patterns of polymorphics results of PCR-reaction and the discovered alleles
in the genes (Dhn1, Dhn3, Dhn6, Dhn10,Dhn12) within treatments Of the studied wheat varieties.

Treatments
13 | 12 | 11 10 9 8 7 6 5 4 3 2 1
dehydrin genes
Dhn1 A A A A A A A A A A A A ---
Dhn3 A A --- A A A A A --- A A A ---
Dhn6 A A A A A A A A A A A A ---
Dhn10 A A A A A A A A A A A A ---
Dhn12 A — | = | =] = = | = | = | = | = | =] = | —
1000 pb

Fig. 1. Metaphore agarose gel 4% and the discovered morphological patterns for Dehydrin gene
(Dhn2) within the treatments of the studied wheat varieties.
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Seven morphological patterns (A,B,C,D,E,F,G) of Dehydrin gene (Dhn2) were shown in the treatments (Table 5, Fig.1),
and those patterns have been varied in appearance between the treatments. Two patterns were shown in the treatments
(1,4,6,9, 10), while one different pattern (different in the molecular weight) was shown in the treatments (2, 3, 5, 7, 8,
1,12, 13).

Table 5. Morphological patterns of polymorphics results of PCR-reaction and
the discovered alleles in the genes (Dhn2) within treatments Of the studied wheat varieties.

Treatments
13 112 | 11 | 10 | 9 8 7 6 5 4 8 2 1
Dehydrin genes

T e e i T N R B
S e - S [ e R L R
e I e ) Yo (N R U R

Dhn2 -~ | -] D | D | D |- |- | D | —|—]—|—-—|-—
- = | - -] - | -] - |- E|E |- |- |E
-~ | F | - F | = | F | == = = |- F | - -
G| - | == - -G || -—=|--—-]G| G

For the Dhn4, variations of the morphological patterns resulted from the PCR were high, as five patterns (A,B,C,D,E)
were observed. These patterns were not detected in treatment 8 (low-dose of Gamma Ray y in Chams), and four
patterns were observed in two treatments (9.12), and three patterns in treatments (1, 4, 6, 7, 10, 11.13), and in
treatment (2) two patterns were detected, and one pattern was observed in two treatments (3, 5). (Table 6).

Table 6. Morphological patterns of polymorphics results of PCR-reaction and the discovered
alleles in the genes (Dhn4) within treatments Of the studied wheat varieties.

Treatments
Dehydrin 13 12 11 10 9 8 7 6 5 4 3 2 1
genes
A A A A A === A A --- A --- A A
B B B B B --- B B --- --- - - B
Dhn4 --- --- --- --- C --- --- --- === C - == ---
D D D D D === D D D D D D D
- E e e T (i

No morphological patterns in Dehydrin gene (Dhn5) were observed in all treatments and control after applying the
Polymerase chain reaction (PCR).

For the Dhn7, PCR results showed 4 morphological patterns (A,B,C,D) (Table 7). All these patterns appeared in
treatment (1), while 2 patterns appeared in treatments (2 and 3), but no patterns were discovered in the other
treatment.
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Table 7. Morphological patterns of polymorphic results of PCR-reaction and the discovered alleles
in the genes (Dhn7) ) within treatments Of the studied wheat varieties.

Treatments
13 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1
Dehydrin genes

Dhn7

O W >

O

e | = | = || | | | = | = | = |D|D

Five morphological patterns (A,B,C,D,E) were observed in Dhn8, three of them were observed in treatments (4.12),
and two patterns in treatments (6, 10), and one pattern was observed in the other treatments (Table 8).

Table 8. Morphological patterns of polymorphics results of PCR-reaction and the discovered
alleles in the genes (Dhn8) ) within treatments Of the studied wheat varieties

Treatments
13 |12 | 11 | 10 | 9 8 7 6 5 4 3 2 1
Dehydrin genes

cem | emm | mmm | A | emm | eme | eme | mem | emm | eme | eme | mem | eem

Dhn8 e | C | e | e | e | e | e | C | e | e | e | e | e

For the Dhn9, PCR results showed 3 morphological patterns (A,B,C), where two patterns appeared in treatments (12,
13), and one pattern was observed in the other treatments (Table 9).

Table 9. Morphological patterns of polymorphics results of PCR-reaction and the discovered
alleles in the genes (Dhn9) within treatments Of the studied wheat varieties.

Treatments
13 |12 | 11 | 10 | 9 8 7 6 5 4 3 2 1
Dehydrin genes

Al A | oo | o | o | o | e | e [ | e | e | e | e

Dhn9 B B B |-~ B /|- |- B B - | B B B

For the Dhn11, PCR results showed 5 morphological patterns (A,B,C,D,E). All the patterns appeared in treatments
(8, 11), 4 patterns appeared in treatments (6, 7, 9, 10, 12, 13), and 3 patterns in treatment (5), and two patterns in
treatments (1, 2, 3, 4) (Table 10).
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Table 10. Morphological patterns of polymorphics results of PCR-reaction and the discovered
alleles in the genes (Dhn11) ) within treatments Of the studied wheat varieties

Treatments
13 12 | 11 | 10 | 9 8 7 6 5 4 3 2 1
Dehydrin genes

Al A A A A A A A - - A A A
e | = | B | B | m= | B | mmm | e | e | e | e | e | e
Dhn11 C C Cc Cc Cc Cc C C C C | - | C | -
D | D D | - | D D | D D | D | = | | = | -

E E E E E E E E E E E E E

PCR- reaction allowed detecting the morphological variations of DNA fragments for the genetic loci of the studied
Dehydrins, and these variations were caused by differences in molecular weight of these fragments, which reflects
the differences in the number of nucleotide from which it was formed.

The different morphological patterns of DNA fragments resulted from PCR- reaction reflects different allele numbers
of each gene within the studied plants, and the genetic differences for each locus. It also give an indication about the
mutations which a locus may exposed to. The more alleles, the more mutations happened, and that affect the gene
structure and changes in molecular weight.

It can be noticed from (Tab.11) that the superiority of Dehydrin gene (Dhn11) compared to the other genes depending
on the morphological patterns. It gave 46 morphological patterns for all studied treatments, while the gene (Dhn12)
gave the lowest number of morphological patterns and it gave only one morphological pattern. The gene (Dhn5)
didn’t give any morphological pattern in the studied treatments. The treatment (y 25 Kr) in the variety Bhouth9
had the highest number of morphological patterns in all studied Dehydrin genes which counted 18 morphological
patterns, and the treatment (DES 0.05 %) in the genotype Doma1gave the lowest number of morphological patterns
which was only 10 .

It was also noticed, the compared superiority of treatments (v 20 Kr), (El 0.015 %) and (DES 0.02 %)over to the
control in Doma1due to having the highest number of genetic loci for Dehydrin (14,15,16 genetic loci respectively),
and the two treatments (v 20 Kr) and (EI 0.005 %) surpassed over the control in Sham5 by having the highest
number of genetic loci which counted (15,16 genetic loci), respectively. For Bhouth9 the two treatments(v 25 Kr)
and (DES 0.01 %) superposed over the control by having 16,18 genetic loci respectively, indicating a positive relation
between the variety bearing of dehydration and number of genetic loci. This result is related to the genotype of
studied varieties and under different doses of the ray.

Conclusions:

From the above results, it can be concluded:

- Eleven Dehydrin genes proved were detected responsible for drought tolerance, and there was a dehydrin gene was not
detected in any of the treatments and in the control plants.

-Dhn11 gave the highest number of morphological patterns (45 patterns), while Dhn12 gave the lowest number (1 pattern).

Recommendations:

1.Detecting the Sequencing of Dehydrin genes and isolating the genes responsible for drought tolerance in the
studied wheat genotypes.

2.Studying the variations of gene expression of dehydrins in other wheat genotypes during the late stages of the
plant’s growth and within different stages of plant life.

3.Studying the variation in gene expression of dehydrins at the level of RNA, by using modern technologies such as
Real Time-PCR.
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Table11. Number of morphological patterns of Dehydrin genes
and for the treatments of studied wheat varieties.

N° 13 12 | 11 10 9 8 7 6 5 4 3 2 1
Treatments . © -
SHE R IEEE B EE

sl2 8|2 z|c|2|s|8|8|2|a|2|3

(=] > = > > = o o ° > =

Dehydrin | T § S X2 21| T 5
o o &)

Dhn1 12 1 1 1 1 1 1 1 1 1 0
Dhn2 18 1 1 2 2 1 2 2 1 2
Dhn3 10 1 1 0 1 1 1 1 1 0 1 1 1 0
Dhn4 33 3 4 3 3 4 0 3 3 1 3 1 2 3
Dhnb 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Dhn6 12 1 1 1 1 1 1 1 1 1 1 1 1 0
Dhn7 8 0 0 0 0 0 0 0 0 0 0 2 2 4
Dhn8 19 1 3 1 2 1 1 1 2 1 3 1 1 1
Dhn9 12 2 2 1 0 1 0 0 1 1 1 1 1 1
Dhn10 12 1 1 1 1 1 1 1 1 1 1 1 1 0
Dhn11 46 4 4 5 4 4 5 4 4 3 2 2 3 2
Dhn12 1 1 0 0 0 0 0 0 0 0 0 0 0 0
16 | 18 14 | 15 | 16 | 11 13 | 16 | 10 | 15 12 | 14 | 13
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Abstract

This Research was conducted at the Department of Maize Research -General Commission for Scientific Agricultural
Research (GCSAR- Damascus / Syria) during the growing seasons of 2009, 2010 and 2011, to study the effects of mild
water stress on the yield of 16 genotypes of maize, in order to evaluate the ability of several selected indices to identify
drought tolerance genotypes, and to study the phenotypic correlation and path coefficient analysis among yield and
drought indices under stress conditions. The genetic material included four single hybrids F1 , their parents and their F2
populations. The analysis of variances indicated significant differences among the genotypes for yield under stress and
normal conditions and between the genotypes for all drought indices. The yield under normal conditions was 15% more
than under stress. According to drought indices, the single hybrids SO (IL.275-06 x IL.362-06), So (IL.260-06 x IL.792-
06) and the inbred lines (IL.256-06), (IL.275-06) and the F2 population S1 (IL.362-06 x IL.275-06) were the most tolerant
under water stress. Grain yield under stress condition was positively and significantly correlated with grain yield under
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non stress condition, GMP, HM, SDI, DRI and ATI, and the correlation were negative and significant with SSI, RDY. Path
coefficient analysis indicated that HM, GMP and DRI are important selection criteria for improving yield under stress.
Keywords: Maize; Drought stress; Drought Tolerance Index.

Introduction

Maize is produced in nearly 100 million hectares in developing countries (FAOSTAT, 2010), One possible way to ensure
future food need of the increasing world populations should involve a better use of water by the development of drought
tolerant varieties which needs less amount of water and more tolerance of crops to drought (Shao et al., 2006). The
development of improved germplasm to meet the needs of future generations in light of climate change and population
growth is the most important (Easterling et al., 2007) especially when that more than 1/4 of the world land is dry and
about 1/3 of the world’s cultivable land under water shortage conditions (Kirigwi et al., 2004). In maize, grain yield
reduction caused by drought ranges from 10 to 76% depending on the severity and stage of occurrence (Bolados
et al., 1993), Conventional drought breeding has yielded significant dividends in maize (Banziger et al., 2006), and
has resulted in gains of up to 144 kg .ha-!. yr-1. When water stress was imposed at flowering (Edmeades et al., 1999)
and there was an increase of 73 kg ha-1. yr-1. for mild stress (Campos et al., 2004). The relative yield performance of
genotypes in drought-stressed and favorable environments seems to be a common starting point for the identification
of desirable genotypes stress conditions (Mohammadi et al., 2010). In the absence of an understanding of the special
mechanisms of tolerance the quantification of drought tolerance should be based on the grain yield in both stress and
non-stress environments. This can lead to the selection of high yielding genotypes under stress condition, since the
response of selection under non-stress condition is maximal and heritability of the yield under these conditions is high
(Talebi, 2009; Shirinzadeh et al., 2010; Geravandi et al., 2011 ). To evaluate the response of plant genotypes to drought
stress, some selection indices based on mathematical relation between stress and non-stress (optimum) conditions
have been proposed (Rosielle and Hamblin, 1981; Clarke et al., 1992). drought indices which provide a measure of
drought based on yield loss under drought conditions in comparison to normal conditions have been used for screening
drought-tolerant genotypes (Mitra, 2001). These indices are either based on drought resistance or susceptibility of
genotypes (Fernandez, 1992), which is defined by Hall (1993) as the relative yield of a genotype compared to other
genotypes subjected to the same drought stress. Rosielle and Hamblin (1981) defined stress tolerance (TOL) as the
differences in yield between the stress (Ys) and non-stress (Yp), geometric mean (GMP). Harmonic mean (Harm)
and (TOL) are other important stress indices (Golbashy et al., 2010), The geometric mean is often used by breeders
interested in relative performance since drought stress can vary in severity in field environment over years (Ramirez
and Kelly, 1998). Fernandez (1992) estimated the yield of genotypes in two experiments (stress and non stress) and
divided genotypes into four groups:

1- The genotypes that have high yield in stress and non stress environments (group A).

2- The genotypes that have high yield only in non stress environments (group B).

3- The genotypes that have high yield in stress environments (group C).

4- The genotypes that have weak yield in stress and non stress environments (group D), the objective of this research
is to improve maize yield under stress condition, through distinguish high yielding maize inbred line, single hybrid So
and S1 segregation generation and compare the efficiency of different selection indices in selecting drought tolerant
genotypes.

Material and Methods

The present research was conducted at maize research department, crops research administration, The General
Commission for Scientific Agricultural Research (GCSAR- Damascus/ Syria). The genetic material comprised of 16
genotypes of maize (four single hybrids and their parents and the F2 populations) (Table 1), the four single hybrids
were selected from 28 single crosses resulted from the half diallel cross among 8 inbred lines in the growing season of
2009, and through the growing season of 2010 we get the F2 populations of four single hybrids by inbreeding enough
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plants of F1 population for each hybrids. The 16 genotypes were grown in the growing season of 2011 in two separate
experiments, Each one contained three replications using randomized block design. Each replication consisted of four
rows for F1, P1, P2 and eight rows of F2 population for each hybrid. The row length was 6 m with a spacing of 70 cm
between rows and 25 cm between plants in the row.

Table 1. The pedigree of 16 genotypes of maize.

Genotype pedigree
1 IL.275-06 Inbred line
2 IL.362-06 Inbred line
3 SO (IL.275-06 x IL.362-06) Single hybrid
4 S1(IL.275-06 x IL.362-06) F2 population
5 IL.260-06 Inbred line
6 IL.792-06 Inbred line
7 SO(IL.260-06 x IL.792-06) Single hybrid
8 S1(IL.260-06 x IL.792-06) F2 population
9 IL.375-06 Inbred line
10 IL.256-06 Inbred line
11 SO(IL.375-06 x IL.256-06) Single hybrid
12 S1(IL.375-06 x IL.256-06) F2 population
13 IL.363-06 Inbred line
14 IL.459-06 Inbred line
15 SO(IL.363-06 x IL.459-06) Single hybrid
16 S1(IL.363-06x 1L.459-06) F2 population

The first experiment was without stress application, so it was irrigated every 10£2 days regularly so the total number
of irrigations was 10, while in the stress experiment (mild stress) the crop was irrigated every (17£2) through the
growing season (two irrigations for planting and germination, two irrigations at the vegetative stage and three irrigations
at the reproductive stage), so the water stress was done during the vegetative stage (V1o, V14, V1s), and through the
reproductive stage (R4). The data on yield per plant was recorded on 20 individuals per replication of P1, P2, F1 and on
40 individuals per replication of F2 populations for each experiment.
Measured indices
Drought tolerance indices were calculated as following:
-stress susceptibility index (SSI)

SsI = (1-ysyyp)/(1-ys/yp
the genotypes with SSI < 1 are more resistant to drought stress (Fischer and Maurer, 1978).

-Stress tolerance (TOT)
TOT =(Yp - Ys)
The genotypes with low values of this index are more stable in two different treatments (Hossain et al., 1990)
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-Geometric mean productivity (GMP)

GMP =/(Yp x Ys)
The genotypes with high GMP value will be the best (Ramirez and Kelly, 1998).
-Relative decrease in yield (RDY)

RDY = 100 - ( 1YTsox Yp)

The genotypes with low value of this index will be more desirable (Emre et al., 2011).
-Harmonic mean (HM)
HM =2 x (Ys) x (Yp)/(Ys + Yp)
The genotypes with high value of this index will be more desirable (Kristin et al., 1997).
- Sensitivity drought index (SDI)
SDI = (Yp - Ys)/Yp

The genotypes with low value of this index will be more desirable (Farshadfar and Javadinia, 2011).

-Drought resistance index (DRI)
DRI = Ys x (¥—:)/Ys (Lan, 1998).
-A Biotic tolerance index (ATI)
ATI = [(Yp - YS),%I:_] x /(Yo x Ys) (Moosavi et al., 2008)

Where: Ys and Yp are the mean yield of each genotype under stress and normal experiments respectively. Y's and
Yp are the mean yield of all genotypes under stress and non stress conditions respectively.

The phenotypic correlation coefficients calculated as described by Snedecor and Cochran (1981) for all possible pairs
of the drought indices including grain yield. To obtain more information about the relative contribution of these indices
to grain yield and remaining indices. Partitioning correlation coefficients into direct and indirect effects at phenotypic
level made by determining path coefficients using the method proposed by Wright (1934) and utilized by Dewey and
Lu (1959).

Results and Discussion

Means and analysis of variance

The analysis of variances indicated significant differences in the yield between the 16 genotypes under stress and normal
conditions and significant differences for all drought indices, and this results showed the diversity among genotypes for
yield under different conditions and for drought tolerance indices (Table 2 and 3).

Table 2. Analysis of variance for stress indices.

S.0.vV YP YS Ssi TOL GMP
R 35.2515 123.60 0.0467 32.4669 5.8363
G 14029.96™ 12820.53" 1.965” 358.7769" 13400.68™
GR 76.37 128.44 0.023 12.59 2.46

Y,: Yield in normal condition; Y: Yield under stress SSI. Stress Susceptibility Index; TOL: Stress Tolerance; GMP: Geometric Mean

Productivity.
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Table 3. Analysis of variance for stress indices.

S.0.vV RDY HM SDI DRI ATI
R 52.1195 4.3238 31.6744 0.0008 746706.2
G 120140.5™ 13479.12" 14007.48" 0.7818™ 15652815~
GR 35.61 214 11.01 0.001 388484.2

RDY: Relative Decrease In Yield; HM: Harmonic Mean; SDI: Sensitivity Drought Index; DRI: Drought Resistance Index; ATI: A Biotic Tolerance Index.

The yield under non stress conditions was 15% higher than the stress conditions, so the stress intensity (SI= 15%) was
mild stress (Fischer and Maurer, 1978; Bonea and Urechean, 2011).

Among the inbred lines IL.275-06 (129.63 g, 99.59 g), IL.362-06 (100.49g, 77.03 g) achieved the highest yield per plant
under both normal and stress condition respectively (table 4 and 5), which indicat the importance of these inbred lines
under stress and non stress conditions. Among the single hybrids, the hybrid (IL.275-06 x IL.362-06) had the best yield
per plant (275.68 g, 246.17 g) under normal and stress conditions respectively. On the other hand, its F2 population
achieved the best yield per plant among the F2 populations which reveals the importance of the (IL.275-06 x IL.362-06)
population for getting new inbred lines of maize under stress and non stress conditions. These results explained that the
best inbred lines IL.275-06 , IL.362-06 get the best progenies. The second best single hybrid was (IL.363-06 x IL.459-
06) which had 251.24 g under non stress conditions but 207.92g under stress ones, and based on means, testing and
selection under non-stress conditions may be effective for increasing yield under drought stress. Many researchers
prefer genotypes that produce high yields when water is not limiting, but suffer acceptable loss during drought conditions
(Nasir Ud-Din et al., 1992), while others prefer selection under target environment (Talebi, 2009). Our results are in the
harmony with the conclusions of (Blum, 1996) which explained that under moderate stress conditions, potential yield
greatly influences yield under stress.

Table 4. The estimation of yield Y, Y and stress indices for 16 genotypes at mild drought conditions.

Genotype Y, Y, SSi TOL GMP
1 129.63 99.59 1.37 30.04 113.62
2 100.49 77.03 1.58 23.46 87.98
3 275.68 246.17 0.72 29.51 260.51
4 172.20 158.00 0.56 14.20 164.95
5 97.42 66.76 213 30.66 80.65
6 66.38 42.72 2.4 23.66 53.25
7 201.87 188.28 0.46 13.59 194.96
8 147.08 123.87 1.07 23.21 134.98
9 99.00 75.00 1.64 24.00 86.17

10 64.87 59.19 0.59 5.68 61.96
11 227.35 201.50 0.77 25.85 214.04
12 154.26 139.66 0.64 14.60 146.78
13 102.41 71.33 2.05 31.08 85.47
14 65.45 37.67 2.87 27.78 49.65
15 251.24 207.92 1.17 43.32 228.56
16 166.00 135.13 1.26 30.87 149.77

Y,: Yield in normal condition; Y,: Yield under stress; SSI: Stress Susceptibility Index; TOL: Stress Tolerance; GMP: Geometric Mean

Productivity.
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Table 5. The estimation of stress indices for 16 genotypes at mild drought conditions.

Genotype RDY HM SDI DRI ATI

1 -29.10 112.64 128.86 0.63 2837.5
2 22.59 87.21 99.72 0.49 1718.9
3 -578.64 260.09 274.79 1.82 6397.1
4 -172.08 164.79 171.28 1.20 1954.8
5 34.96 79.23 96.73 0.38 2062.6
6 71.64 51.98 65.74 0.23 1052.3
7 -280.08 194.84 200.94 1.46 2215.3
8 -82.19 134.48 146.24 0.86 2618.5
9 25.75 85.34 98.24 0.47 1739.5
10 61.60 61.90 63.96 0.45 300.0
11 -358.11 213.65 226.46 1.48 4715.0
12 -115.44 146.60 153.35 1.05 1824.3
13 26.95 84.09 101.71 0.41 2262.2
14 75.34 47.82 64.87 0.18 1173.0
15 -422.38 227.54 250.41 1.43 8417.9
16 -124.32 148.98 165.19 0.91 3931.2

RDY: Relative Decrease In Yield; HM: Harmonic Mean; SDI: Sensitivity Drought Index; DRI: Drought Resistance Index; ATI: A Biotic
Tolerance Index.

Between the drought tolerance indices, larger values of TOL, SDI and SSI, ATI, represent relatively more sensitivity to
stress, thus a smaller value of these indices are preferred. Selection based on these indices prefers genotypes with
low yield under non-stress conditions and high yield under stress conditions (Golabadi et al., 2006). Selection based
on higher HM, DRI and GMP will result in genotypes with higher stress tolerance and high yield potential (Fernandez,
1992). The results of estimated yield and stress indices in 16 genotypes at mild drought conditions (Table 6) indicated
that according to YP, YS that the genotypes 1, 13, 3, 15, 4 were the best, while the genotypes 7, 4, 10, 12, 3 were
the best for stress susceptibility index (SSI). According to tolerance index (TOL) the genotypes 10, 7, 4, 12, 8 were
more favorable, and according to geometric mean productivity (GMP) the genotypes 3, 15, 11, 7, 4, 16, 12, 8, 1
were the best, and based on drought decrease index (DRY) the genotypes 3, 15, 11, 7 were selected, but by using
harmonic mean (HM), the genotypes 3, 15, 11, 7, 4, 16, 12, 8, 1 were the best. Regarding the sensitivity drought index
(SDI), the genotypes 9, 5, 6, 14, 10, 2, 13 were selected. On the other hand the genotypes (3, 11, 7, 15, 4), (12, 9,
2, 14, 6, 10) were the most favorable according to drought resistance index (DRI), and biotic tolerance index (ATl),
respectively. Differences in ranking genotypes were found among stress indices referring that the stress indices differ
in discriminating the drought tolerance genotypes. According to all stress indices, among the 16 genotypes, the single
hybrids SO (IL.275-06 x IL.362-06), SO (IL.260-06 x IL.792-06) were selected, while among the F2 populations S1
(IL.275-06 x IL.362-06), S1(IL.375-06 x IL.256-06) was the best and the current selection can be used through the
segregation generation to get new inbred lines from this population. On the other hand, the inbred lines IL.275-06 and
IL.256-06 were the best among the inbred lines populations, and these inbred lines can be used to improve yield under
water stress conditions.
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Table 6. Selected genotypes based on drought tolerance indices.

Selected genotypes Drought tolerance indices
1,3,13,15 4 YP
1,3,13,15 .4 YS

11,3,12,10 ,4 ,7 SSi
2.,8,12,4,7,10 TOL
1,8,12,16 ,4,7 111 15,3 GMP
7,911,153 RDY
1,8,12,16 ,4,7 11 ,15,3 HM
13,2,10,14,6.,5,9 SDI
1,8,16 ,12 4 ,15,7 11,3 DRI
12.,9,2 ,14 ,6 ,10 ATI

Phenotypic correlation analysis

The phenotypic correlation coefficient provides important information about interrelationships between two or more
traits, and gives information to design a successful program to improve yield under stress condition.

Grain yield under non stress condition was positively and significantly correlated with grain yield under stress conditions
(Table 7). The results showed that direct selection for drought tolerance under normal experiment will be efficient. On
the other hand yield under non stress and stress conditions was positively and significantly correlated with GMP, HM,
SDI, DRI, AT, which indicates that these indices are able to discriminate group A which is the genotypes that have high
yield under stress and non stress environments (Fernandez, 1992). The selection on the basis of these indices should
give positive results for both water conditions. The correlation was negative and significant between YS, SSI, RDI,
while the correlation between Ys and TOL was positive and non significant, but significant between Yp and TOL. The
results of Ghasemi and Chokan, (2013) indicated positive and significant correlation between YP and TOL, GMP and
between YS, GMP, HM, and negative and significant correlation between Ys and SSI, and negative but no significant
with TOL.

The negative correlation between Ys, TOL and SSI shows that the selection for high yields in non-irrigated conditions
should be made on the basis of the lowest values of these indices (Bonea and Urechean, 2011).

The correlation value was high between YP, SDI indicating that high yield genotype under non stress conditions will be
more sensitive under stress conditions. The SSI was negatively and significantly correlated with all other stress indices
except RDY, TOL, where the correlation was positive and highly significant. Therefore the indices SSI, RDY, TOL are
ranking the genotypes at the same group. On the other hand, there was a positive and significant correlation between
TOL and ATI, SDI values, but the correlation was negatively significant between TOL and RDY.

GMP correlated positively and significantly with HM, SDI, DRI and ATI, which indicated that any of these indices can get
the same result for the evaluation of the tolerant genotypes as phenotypic correlation. Additionally the results showed
differences among the selected group of each drought indices because there was a direct and indirect effect (through
other indices) of each index on the other.

The phenotypic correlation was negatively significant between RDY, HM, SDI, DRI, ATI, but on the other side, the values
of correlation were positively significant between SDI, DRI and ATI, and between ATl and DRI. These results are in
agreement with the work of others (Bonea and Urechean, 2011; Moradi et al., 2012; Ghasemi and Chokan, 2013).
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Table 7. Phenotypic correlation among, Y, Yp, stress indices.

YP .987"
Ssi -590" | -.464"
TOL 0.196 5 5917
GMP 997" .996" -.535" 0.27
RDY -973" | -.984" 445”7 -.339° -.981"
HM .998” .995” -.541" 0.263 1.000" | -.980"
SDI .986" 1.000" | -.463" .355 996" -.984" .995”
DRI 992" .958” -.669" 0.071 979" -.946" 981" .958™
ATI a7 813" -0.021 q727 .765" -.816" 7617 813" 627"
Indices YS YP SSi TOL GMP RDY HM SDI DRI

Path coefficient analysis

Path analysis was used to determine the amount of effects of the variables on the dependent variable (Li, 1956;
Farshadfar, 2000). The direct effect (path coefficient), and indirect effects (effects exerted through other independent
variables) of the causal components on the dependent variable (Li, 1975; Amjad et al., 2009) help breeders to select
the best genotypes based on the yield and related traits.

Table 8. Direct and indirect effects of drought indices in yield under mild stress.

Source of variation Effects
1- Harmonic mean (HM)
Direct effect -2.421
Indirect effect via Geometric mean productivity 2929
Indirect effect via Drought resistance index 0.491
Total 0.998
2- Geometric mean productivity (GMP)
Direct effect 2,929
Indirect effect via Harmonic mean -2.421
Indirect effect via Drought resistance index 0.490
Total 0.997
3- Drought resistance index (DRI)
Direct effect 0.500
Indirect effect via Harmonic mean -2.375
Indirect effect via Geometric mean productivity 2.867
Total 0.992
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The results of path analysis showed that the Harmonic mean, Geometric mean productivity, and Drought resistance
index led to the highest effects on grain yield under stress conditions (Table 8), The data showed that the direct effect
of Harmonic mean on yield under stress conditions was -2.421, but the indirect effects of GMP, DRI were 2.929, 0.491,
respectively. The direct effect of GMP in YS was 2.929, while the indirect effects were -2.421, 0.490 through HM, DRI,
respectively. On the other hand the direct effect of DRI on YS was 0.500, but the indirect effects were -2.375, 2.867
through HM, GMP respectively.

The results of relative importance of the three HM, GMP, DRI drought indices in yield under mild water stress were
586.25, 857.76, 25.00 respectively (table 9), therefore it can be concluded that, the contribution of HM, GMP,
DRI in grain yield variation account for 99.96%, which indicated that the selection for these indices can help the
breeder to identify cultivars producing high yield under stress conditions. Khayatnezhad et al. (2010) concluded
that GMP was able to identify cultivars producing high yield under both stress and non stress conditions, and the
data of Golbashy et al., (2010) showed that HM, GMP were the best drought indices for selecting genotypes under
stress conditions, Moradi et al., (2012) indicated that among drought tolerance indices, GMP and HM were the best
indices for maize under stress conditions, and Mehrabi et al. (2011) indicated that maize hybrids with high yield can
be obtained based on GMP.

Table 9. Relative importance (direct and joint effects) in yield under mild stress.

Source of variation CcDh R1%
1 Harmonic mean (X)) 5.8625 586.25
2 Geometric mean productivity (X,) 8.5776 857.76
3 Drought resistance index (X,) 0.2500 25.00
4 (X)) % (X)) -14.1825 -1418.25
5 (X,) % (X,) -2.3752 -237.52
6 (X,) % (X,) 2.8672 286.72
Residual 0.0004 0.04
Total relative importance 99.96

CD denote coefficient of determination. RI% denotes relative Importance.

Conclusions

The estimated yield and stress indices for 16 genotypes under drought and irrigated conditions indicated that the
lines (IL.275-06), (IL.256-06), (IL.362-06) achieved the best values of yield per plant under both normal and stress
conditions. Therefore these lines can be used through diallel cross to get new single hybrids of maize with high yield
under non stress conditions and with good tolerance under stress conditions.

Yield under non stress and stress conditions were positively and significantly correlated with GMP, HM, SDI, DRI,
ATI.

The contribution of HM, GMP, DRI in grain yield variation account for 99.96% which indicated that the selection for
these indices in the segregation generation of (IL.275-06 x IL.362-06), (IL.375-06 x IL.256-06) will help to improve
yield of maize under stress conditions.
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The Influence of Prey Life Stages of Tetranychus urticae
(Acari:Tetranychidae) on Biological Parameters of the Predator
Scolothrips sexmaculatus (Thysanoptera:Thripidae) in Laboratory Rearing
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Abstract

The six-spotted thrips, Scolothrips sexmaculatus (Pergande) (Thysanoptera: Thripidae) is considered to be an effective
predator against small insects and spider mites. A study was conducted during 2011 at the General Commission for
Scientific Agricultural Research (GCSAR/ Syria), to investigate the influence of prey stage of the two-spotted spider
mite Tertanychus urticae (Acari:Tetranychidae) used as a food on certain biological parameters of the predator S.
sexmacultus. Results indicated that prey stages had a significant influence on egg incubation period, larval and pupal
development periods of the predator S. sexmacultus. The shortest developmental periods of the predator were obtained
when the predator was fed on a mixed diet of all life stages of the prey. Feeding on such a diet, mean egg incubation
period, mean larval development period and mean pupal development period were 5.8+£0.13, 4.8+£0.25 and 1.7£0.15
days, respectively. Percentage of survival of the predator feeding on such a diet was highest at 88%. The longest
duration of the combined larval and pupal stages, 12.2+0.13 days and the lowest survival rate at 66% were recorded for
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the predator individuals feeding on adult stage of the prey. The longest female longevity period 53.4+0.16 days, and the
highest fecundity 194.4+2.98 egg/female were recorded when the predator was fed on a diet of all mixed prey stage
Keywords: Tertanychus urticae, Biological parameters, Scolothrips sexmaculatus.

Introduction

The two-spotted spider mite (TSSM) Tetranychus urticae Koch. is an agricultural pest with a global distribution )Van de
(vrie et al.,1985; Nauen et al., 2001 and Stumpf and Nauen, 2002). T. urticae is responsible for significant yield losses
for many economic crops, vegetables and fruit trees in many countries of the world, and it is difficult to control it with
pesticides alone. This is because spider mites can develop resistance to new kinds of acaricides within a few years
(Granham and Helle, 1985; Georghiou, 1990). Therefore, it has been an increasing interest in controlling spider mites
with biological control agents, such as predatory thrips, acarophagous ladybirds and predatory mites (Chazeau, 1985;
McMurtry and Croft, 1997). Scolothrips are the most important predators of spider mites (Priesner, 1950; Lewis,1973;
Gilstrap and Oatman, 1976; Chazeau, 1985; Gilstrap, 1995). The six-spotted thrips, Scolothrips sexmaculatus
(Pergande) is the most abundant and most natural control agent of spider mites on strawberry (Oatman and McMurtry,
1966), rhubarb (Oatman, 1970) and peach (Rice and Jones, 1972).

In biological control, estimation of the developmental rates, longevity, survival and fecundity of natural enemies are
important to understand their population dynamics and to develop pest management plans (Huffaker et al., 1999; Roy
et al., 2002). Developmental rate studies for predators are needed for prediction of their population phenology and
dynamics in field and greenhouse crops. In addition, this knowledge will reduce the discrepancies between field and
laboratory observations, permitting for formulating of more reliable phenological models (Pakyari, 2011). Demographic
studies including life table, reproductive table and stable population parameters have great importance in integrated
pest management programs and mass rearing of natural enemies. A life table describes the development, survival and
fecundity of a cohort and provides basic data for population growth parameters. A life table may be used to estimate
fitness of a population as influenced by various biotic and abiotic factors (Gabre et al., 2005). The cohort life table gives
the most comprehensive description of the survival, development, and reproduction of a population, and, as such, is
fundamental to both theoretical and applied population ecology. The collection of life table data for relevant species at
different trophic levels in a food chain is a basic and important task for conservation (Bevill and Louda, 1999) or pest
management (Naranjo, 2001). Hassell (1978) pointed out that the inclusion of the predator and prey age structure is an
important step in understanding predator-prey relationships.

Life cycle studies for S. sexmacuitus using different diets will provide the necessary data for its mass production in pest
management programs. Therefore, the present study investigated the influence of different mite life stages of the two
spotted spider mite T. urticae on life cycle of S. sexmacuitus in order to further elucidate biological properties of the
predator and its effectiveness as a biological control agent of the spider mite.

Materials and methods

Laboratory studies were conducted at General Commission for Scientific Agricultural Research (GCSAR), Damascus
countryside, Syria in 2011.

Mite and Thrips Colony:

Culture of two-spotted spider Mite TSSM:

A colony of two-spotted spider mite (7. urticae) was initiated using individuals originally collected from bean fields
(Phaseolus vulgaris L. cv. Tema) in Damascus countryside in 2010. A mass culture of two-spotted spider mite was
maintained on potted bean plants at 25+1°C, 60£10% RH and a photoperiod of 16:8 (L:D) hrs for more than one
year.

Culture of Predator:

S. sexmaculatus individuals found associated with T. urticae were also collected from bean plants at the same location
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and transferred to the laboratory. The predator species was identified, with the aid of a binocular microscope. Predator’
populations were maintained for six months before use in experiments (Parvin et al., 2010).

Experimental Design:

Bean plants were grown under laboratory conditions without pesticides, then leaf discs (30 mm in diameter) without
major veins were cut and served as the test arena, according to the modified leaf-island method (Sengonca and Gerlach,
1983). Each disc was placed upside down on a layer of wet cotton inside a Petri dish (60 mm in diameter). The lids of
the Petri dishes had a hole (15 mm in diameter) covered with fine nylon mesh to allow ventilation. Each Petri dish was
sealed with parafilm to prevent escape of the insects. To obtain prey eggs, 50 female spider mites from the colony were
released onto clean bean leaves kept in Petri dishes (180 mm in diameter) and allowed to lay eggs (approx.500-600
eggs) for 48 h in a climate cabinet at 26+£1°C, 60+£10% RH after which the female mites were removed. One-day-old
thrips adults were transferred onto the bean leaves provided with T. urticae eggs every 2 days. The mite females laid
their eggs singly in an incision made in the leaf disc with their ovipositor. The eggs were identified as whitish ellipses
floating on a greenish background when viewed using transmitted light under a stereomicroscope.

An experiment was carried out in order to standardize the age of the eggs of S. sexmaculatus in the laboratory (26+
1°C), 60£10% RH and a photoperiod of 16L: hrs. by using 30 leaf discs, each one was provided with 20 mite females
and one thrips female taken from the stock and three 7-10-day-old thrips male. The thrips male were removed after
12-24 hr from female eclosion.

Fifty one-day-old eggs of S. sexmaculatus were kept in a growth chamber for each treatment according to the offered
food associated with different life stages of prey (T. urticae), which included (eggs, immature stages, adults and all
stages), (total=200 replications). Newly hatched 1% instar larvae were transferred individually to fresh leaf discs. Larvae
were fed daily with a surplus of eggs of T. urticae (about 100 prey eggs offered daily for each larva; the number of
offered prey was higher than the consumption capacity. Immature individuals were transferred to fresh leaf discs every
day with the same type of food until emergence of the last adult predatory thrips. The development rate of immature
individuals was determined for each treatment by inspecting the Petri dishes once daily and recording the development
stage. The different larval instars were determined based on larval size and on the presence of larval exuviae. The
number of eggs laid was recorded daily until thrips female died and longevity (from adult emergence to adult death) was
determined. At each treatment, approximately 30 females of S. sexmaculatus were examined.

The sex ratios were established by incubating, hatching and rearing the progeny to adult stage. The parent female
thrips were transferred daily to new leaf discs. Eggs laid every day for all replicates were incubated, hatched and reared
to adults. The unhatched eggs were also counted. The experiment continued till the last thrips died. Carey’s method
(Carey,1993) was used to construct experimental life table parameters of S. sexmaculatus. The parameters of life table
and fecundity were constructed including the pivotal age for the age class in units of time (X), the number of surviving
individuals at the beginning of each age class (Ix), the number of alive individuals between age x and x+1 (x.Lx), total
number of individual x age units beyond the age x (Tx), the number of individuals dying during the age interval x (dx).
Statistical Analysis: analysis of variance One Way ANOVA was conducted using SPSS 12.0 package to determine
statistical differences in all biological parameters among the different stages of prey offered, and means were separated
using the LSD Multiple range test at P=0.05 and 0.01 levels.

Results and Discussion

Results indicated that the T.urticae stages provided as food had a significant influence on certain biological parameters
of the predator S. sexmacultus. The shortest development period of the predator was obtained following feeding
on mixed diet of all mite stages (13.3 days), whereas the longest development period was 7.5 days for individuals
feeding on adult mites (Table 1). Mean larval development and mean pupal development period were 4.8 and 1.7 days
respectively when feeding occurred on mixed diet of mite life stages (Table 1).Percentage of survival of individuals fed
on such diet was 88%, The longest duration of the combined larval and pupal stages, averaging at 12.2 days and the
lowest survival rate of 66% were recorded for individuals fed on adult mites. It follows that the longest period of life cycle
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averaging at 18.4 days was recorded for individuals fed on adult mites compared to its corresponding period (13.3 days)
for individuals feeding on mixed diet of all mite stages (Table 1).

The longevity and total fecundity were significantly influenced by prey stages (Table 2) and the data showed that adult
longevity and female fecundity were longer and higher when the predator was fed on a mixture of all mite life stages.
Female longevity was 53.4 and 28.2 days for individuals feeding on a mixed diet of all mite life stages and individuals
feeding on adults mites, respectively (Table 2). Total fecundity was 194.4 and 63.4 eggs/female for individuals feeding
on mixed diet of all mite life stages and individuals feeding on adult mites, respectively Whereas, total fecundity of
females feeding on immature stages and eggs was 90.2 and 77.88 eggs/female, respectively Adults females of S.
sexmaculatus began laying eggs in 45.8 days with an average pre-oviposition period of 1.1 days.

The duration of oviposition period at adult female S. sexmaculatus ranged from 25.1days to a maximum of 45.8 days
for individuals feeding on mite adults and mixture of all mite stages, respectively (Table 2). Results also indicate that
the stages overlapped during the developmental period., the male adults emerged approximately one day earlier, but
lived for a shorter time than females. Male longevity was 21 days, while female longevity was 53.4 days for individuals
feeding on a mixture of all mite stages (Table 2). The total mean fecundity was 194.4 eggs/female during 45.8 days for
individuals feeding on a mixture of all mite stages (Table 2). The major reproductive parameters; mean eggs per female/
day, mean fertile eggs per female/day, gross hatch rate, net fertility rate and net fecundity rate were 4.2, 3.8, 0.92, 177.9
and 194 .4 respectively for individuals feeding on a mixture of all mite stages (Table 2).The sex ratio in all treatments
depended on the food, it was 1:6.9 for individuals feeding on a mixture of all mite stages and 1:5.2 for individuals feeding
on mite adults (Table 2).

The life cycle findings reported in the present study differs with those reported by Parvin et al. (2010). They found that
the predator required (8.53+0.11) days to complete their life cycle compared with 13.3£0.37 days reported in our study
when the predator was fed on all mite life stages. This difference could be explained by the difference in temperature
and humidity conditions used for each experiment. Temperature used were 29°C and 25°C, and relative humidity levels
were 67.9% and 60% for Parvin et al (2010) and the present study, respectively. Also, total fecundity figures recorded
in the present study (194.4 eggs/female,for individuals feeding on a mixed diet of all mite life stages) were higher than
those recorded in Coville and Allen study (1977) where total fecundity of S. sexmacuitus females were 153.8 and
166.8 egg/female at temperature of 25 and 30°C respectively. Also total female fecundity reported in the present study
was higher than those reported by Gheibi and Hesami (2011) on a different mite species of the same genus, i.e S.
longicornis, On the other hand, the same mite species, when reared at temperature similar to those implemented in the
present study, showed higher fecundity Figures (285.2 egg/female) than those reported in the present study (Sengonca
and Weigand, 1988) However, another mite species of the same genus, S. takahashii, showed lower fecundity figures
than those reported in the present study (Gotoh et al., 2004). These noticeable differences in fecundity of various
species of this genus might be related to various factors related host plant, and environmental conditions set in the
different studies.
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Table 1. Influence of prey stages on development period means for developmental stages
of S .sexmaculatus.

Phases of Mean developmental period (days) + SE and range L.S.D
life cycle of All mit
predators ot a’;‘;: Adults Immature Egg 0.01 0.05
5.80+0.13%2 6.20+0.36"= 6.20+0.25%2 6.20%0.3942
Eggs (5 - 6) (5 - 8) (5-7) (5 - 8) 1.15 0.86
stInstar 1 2.50%0.174= 4.00%0.26"5° 2.50%0.17%= 3.80%0.295° 0.87 0.65
larva (2-3) (3-5) (2-3) (3-5) : :
" Instar 2 Aa Bb Aa Bb
larva 2.30+0.15 3.50+0.17 2.60+0.16 3.40+0.22 0.68 0.51
(2-3) (3-4) (2-3) (2-4)
4.80%0.25"= 7.50%0.228° 5.10£0.2342 7.20%0.13"°
Larval (4 - 6) (6 - 8) (4 - 6) (7 - 8) 0.83 0.62
1.00%0.00*2 2.20+0.13¢¢ 1.00%0.00*2 1.80%0.138°
Prepupa (A -1) 2-3) (A -1) (1 -2) 0.36 0.27
1.70%+0.15% 2.50%0.17"° 2.30+0.2178> | 2.30+0.15%B°
Pupa (-2) 2 -3) (1 -3) 2-3) 0.67 0.50
Larval and 7.50%0.3472 12.2040.138¢ 8.40+0.374° 11.30%0.158¢ 1.04 0.78
pupal (6-9) (12 -13) (7 -10) (11 -12) . )
Egg-to- 13.30%£0.374 | 18.40%0.43%° | 14.60%0.54** | 17.50%0.375¢ 1.66 1.24
Adult (12 - 15) (17 - 20) (12 - 16) (16 - 19) : ’

Means in each row with the same capital letter are not significantly different (using ANOVA test at p= 0.01).
Means in each row with the same small letter are not significantly different (using ANOVA test at p= 0.05).

Table 2. Influence of prey stages on some biological and reproduction parameters
of S. sexmaculatus.

Biological and Mean developmental period(days) * SE and range L.S.D
reproduction
parameters All mite stages Adults Immature Egg 0.01 | 0.05
Aa Aa Aa Bb
Pre-oviposition 1.1 8:?.21)0 1.2&1?.21)3 1.2(011?.21)3 2.0?11?.32)1 058 043
s 45.80%0.20%= 25.10+0.28" 35.30+0.218" 27.00£0.26¢°
Oviposition (45 - 47) (24 - 26) (34 - 36) (28-26) 0.92 | 0.69
Post- 5.60+0.16"2 1.00%0.008° 1.20%0.138° 1.20+0.138° 0.48 | 0.36
oviposition (5-6) 1-1) (1-2) (1-2) ) :
L‘::Lffoct‘;:‘gg% 194.40£2.98% | 63.40:1.43%  90.20+1.34% | 77.80+1.86% | . | ..
(of eggs (185 - 212) (61-70) (84 -97) (68 - 85)
4.20%0.25%° 2.70%0.155° 2.60%0.165° 2.70%0.215°
Mean eggs/day (4 - 5) 2 - 3) 2 -3) 2 - 4) 0.76 | 0.57
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Egg hatching | 91.52:0.99% | 8175#1.71% | 90.40:1.07% | 85.04#1.34% | .| ...
(%) (86.00 — 95.10) | (73.40 - 89.80) | (84.60 - 94.60) (77.65-89.70) | 203 | 3
fertility (mean | 177.00£3.30% | 51.80+1.47° | 81.60:1.80%  66.10+1.66% o, .-
(hatching eggs | (165 - 191) (46 - 61) (73 - 88) (58 - 71) o]
Female Aa Dd Bb ce
S, s mamems mames memesc g
(days)
Male longevity | 21.000.21% | 8.50:0.17° | 12.20£0.25% | 8.60%0.16% (.| o .o
(Days) (20 - 22) 8-9) (1 - 13) (8-9) L
Generation | 14.40£0.37% | 19.60:0.52% | 15.80:0.55% & 19.708021% | . .o . .
(period (days (20 - 22) (18-22) (13-18) (19 - 21) {6t ] ik
Sex ratio . . . .
el (1-;'2-'?-26 4) (1-;'3-'1-64 6) (1-25'&3-25 5) (1-3'35-'1531 g | e e
e

Means in each row with the same capital letter are not significantly different (using ANOVA test at p= 0.01).
Means in each row with the same small letter are not significantly different (using ANOVA test at p= 0.05).

Table 3. Influence of prey stages on survival (%) of S. sexmaculatus developmental stages.

Prey stages All mite stages Adults Immature Egg
Life stages

of predator I, d, I, d, L, d, I, d,
Eggs 50 4 50 15 50 10 50 1
1stInstar larva 46 1 35 2 40 1 39 2
21 |nstar larva 45 1 33 0 39 0 37 0
Prepupa 44 0 &8 0 39 0 37 0
Pupa 44 0 B3 0 39 0 37 0
Adult 44 0 218 0 39 0 37 0

Mortality (%) 12 34 22 26

Survival (%) 88 66 78 74

Ix : the number of individuals that enter a specific stage.
dx : the number of individuals dying during a specific stage.
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Abstract

In 2014/15 growing season, It was observed a significant death rate of pistachio (Pistacia vera L.) seedlings after several
months of germination in Al-kom nursery belonging to the Directorate of Agriculture and Agrarian Reform in the governorate
of Sweida / Syria. The objectives of this research were to define the pathogen responsible for this phenomena.

The inventory process showed that the percentage of seedling death in 2014 was more than 50 %, and exceeded 20 %
in 2015 up to the date of this study. The dead seedlings showed lesions on roots with reddish brown to black coloration,
and in some cases the entire root appear black. Discoloration was also observed at the base of stem. The isolation from
infected tissues showed that the fungus causing seedling death was Fusarium solani (Mart.) Sacc. Koch'’s postulates
were completed by an artificial infection on Pistacia vera rootstock. The seedling death percentage was more than
60%, and showed symptoms similar to those that had appeared on the nursery seedlings, then the fungus F. solani
was reisolated from artificially infected seedlings. The results of this study are considered as the first report of root and
crown rot of pistachio seedlings caused by F. solani in nurseries in Syria.
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Introduction

The pistachio (Pistacia vera L.) is native to western Asia and Asia minor, where still found growing wild in Turkey, Syria,
Iran, Iraq, India, Lebanon, Palestine, southern Europe, Asia and Africa (Eskalen et al., 2001).

Pistachio nut has been grown in Syria for centuries. Traditionally, Aleppo which is in the northern part of Syria, is
the main growing area of pistachios, which later spread to all countries and known worldwide by “Aleppo pistachio”.
According to FAO statistics (1993), Syria is classified as the fourth Pistachio nut producing country in the world after
Iran, U.S.A. and Turkey. This tree occupies about 6% of the total area of fruit trees in Syria, with an area of about 56
thousand hectares, and is concentrated in six governorates: Aleppo 44%, Idlib 13%, Damascus countryside 6%, Alraka
1% and Sweida 1%. There are some trees aging more than 500 years in Ain-El-Thainah near Damascus (Hadj-Hassan
and Kardouch, 1995).

In Syria several Pistacia species such as P. atlantica (in the East and South), P. palaestina and P. lentiscus (in the West)
can be found. Seedlings of P. vera and P. atlantica are used as rootstocks. The nurseries of Ministry of Agriculture and
Agrarian Reforms produce mostly one year old pistachio seedlings and distribute them to the orchardists. Some private
nurseries produce nursery plants of pistachio nut in commercial scale.

There are many fungal diseases known to afflict pistachio trees in east-Mediterranean regions. Several diseases have
been identified on this crop, some of them causing considerable damage. This was due mainly to new knowledge on
the causal agent of pistachio diseases, new farming practices and also to the cultivation of pistachio in new areas with
different environmental conditions resulting in changes in the epidemiology of the different diseases. Pistachio growing
mostly in dry areas are rarely infected by root rooting fungi (Eskalen et al., 2001).

Fusarium solani (Mart.) Sacc. (teleomorph = Nectria haematococca (Berk. & Br.) is a phytopathogenic fungus and is
an important causal agent of several crop diseases, such as root and fruit rot of Cucurbita spp., root and stem rot of
pea, sudden death syndrome of soybean, foot rot of bean and dry rot of potato (Cho et al., 2001; Desjardins, 2006), and
crown disease of oil palm (Hafizi et al., 2013). There are at least 111 plant species from 87 genera that are commonly
infected by F. solani (Kolattukudy and Gamble, 1995).

During 2014/15, it was observed significant death of pistachio seedlings after several months of germination in Al-kom
nursery belonging to directorate of agriculture and agricultural reform in governorate Sweida. The present study was
conducted to identify the pathogen responsible for this phenomena.

Material and methods

Sampling: The percentage of dead seedlings was estimated. Ten dead seedlings were taken randomly from the
nursery on 18/05/2014, put in a plastic bag, and transferred to the laboratory of phytopathology belonging to the
Directorate of Agriculture and Agrarian Reforms in Al-Kom region. The roots were washed with running water, then
pathological symptoms were described.

Fungal isolation: Infected roots showing typical symptoms of brown colored tissues had been removed from dead
seedlings, superficially sterilized for 5 minutes in 6% sodium hypochlorite, washed 3 times with sterile water, cut into
small pieces, then put on potato dextrose agar (PDA) medium supplemented with antibiotic Amoxicillin (100 ppm).
Dishes were incubated at 22 + 2°C. Pure cultures were made by additional transfers. Fungal isolates were classified
basing on their morphology according to Commonwealth Mycological Institute (C.M.1., 1990).

Preparation of spore suspension: 15 ml of sterilized water were added to a Petri dish containing a fungal
culture of 10 days old. The conidia were liberated by scraping the surface of growing cultures using sterilized needle,
and filtered through cheesecloth to remove most of the mycelial fragments. The concentration of the spore suspension
was adjusted to 10° spore/ml by the aid of a haemocytometer.

Artificial infection: The experiment was carried out in plastic sterilized black bags (30 x 15 cm), each contains 3 kg
of soil, which is composed of a mixture of clay, black sand and organic fertilizer (2 : 1: 1 v), sterilized in the autoclave for
20 minutes at a temperature of 121°C . Pistachio seeds were surface sterilized by immersing in 6% sodium hypochlorite
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for 5 minutes, and rinsed three times into sterile distilled water, then left to dry on sterilized filter paper. Twenty seeds
were planted (one seed in each bag), and 10 ml of spore suspension were added around each seed, while the same
volume of sterilized water was added to each of 10 seeds used as a control.

Results and Discussion

During 2014/ 2015, it was observed that pistachio seedlings died after several months of germination in the Al-Kom
nursery in Sweida in southern of Syria . The inventory process showed that the percentage of died seedlings in 2014
was more than 50%, 10000 out of 20000 seedlings were died. In 2015, the percentage of seedlings death exceeded 20
% up to the date of this study, where 2000 out of 10000 seedlings died, and it has also been noted that this phenomenon
was growing continuously with high temperatures.

Infected seedling roots showed reddish brown or dark to light brown discoloration and decay. In some cases the entire
root appear black. Discoloration was also observed at the base of stem, and the lesion area was cankered and thin

(Fig. 1).

Figure 1. (A) Pistachio seedling roots showing reddish brown to dark discoloration and decay.
(B) Nine days old colony of F. solani. (C) Macroconidia of F. solani with 35- septa. (D) branched

conidiophore of F. solani. (E) intercalary chlamydospores of F. solani.
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These symptoms are common for many fungal root rot and crown rot diseases. Similar symptoms were described for
Phytophthora spp. and

Fusarium equiseti on roots of pistachio trees (Eskalen et al., 2001), for Fusarium spp. on wheat (Bently et al., 2006;
Saremi et al., 2007; Bockus et al., 2007) and on pea (Hall, 1991; Schwartz and Yuen, 2005), for Thielaviopsis basicola
on tobacco (Shew and Shoemaker, 1993).

The isolation from infected tissues showed that the fungus causing seedlings death was Fusarium solani (Mart.) Sacc.
according to its morphology: colonies are white to cream, growing rapidly. Macroconidia are fusiform, often moderately
curved, with an indistinctly pedicellate foot cell and a short blunt apical cell. They are 3 to 5 septate (usually 3 septate).
Microconidia are usually abundant, cylindrical to oval, one to two celled and formed from long lateral, sometimes
branched, conidiophore. Chlamydospores are hyaline, globose, borne singly or in pairs on short lateral hyphal branches
or intercalary (Fig.1). These characteristics of F. solani are in according with those described by Booth (1977), Burgess
and Liddell (1983) and Aoki et al., 2003.

The results were confirmed through an artificial infection on Pistacia vera rootstock. The seedlings death percentage
was more than 60%, 12 out of 20 seedlings artificially inoculated died, and the seedlings of tested rootstock showed
symptoms similar to those that appeared on the nursery seedlings, and the fungus F. solani was reisolated from
artificially infected seedlings. Many studies showed that several Fusarium pathogens cause essentially similar symptoms
on different crops such as cortical decay of roots, root rot, wilting, yellowing and premature death on infected plants
(Summerell et al., 2001; Saremi 2005). In fact, F. solani is a facultative parasite that causes root rot, stem cankers,
crown rot and storage rots of a variety of host plants in Iran and other countries (Hooker, 1990; Saremi, 2000; Saremi
et al., 2010). Saremi et al. (2011) showed that dry rot disease on tuber potato and wilting of bean were caused by F.
solani. Generally, the fungus can be root rot pathogen on many economical plants all over the world. Our results are
in according to those of Triki et al. (2013), who reported for the first time that root rot of Pistachio trees Pistacia vera in
Tunisia was caused by F. solani. In contrast, Eskalen et al. (2001) showed that root and crown rot of pistachio growing
in East-Mediterranean and Southeast Anatolian regions were caused by Phytophthora spp. and Fusarium equiseti.
The results of this study are the first report of root and crown rot of pistachio seedlings caused by F. solani in nurseries
in Syria.
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Abstract

The environmental and safety usage of the compost as an organic fertilizer depends on the quality of the solid waste and
the quality of the produced compost. In order to investigate the impact of the compost to be produced from the compost
plant in Syria, a study was made in the Faculty of Agriculture, Damascus University. This study investigated the 15 year
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usage of the compost produced from compost plant of Damascus on the soil in Rural Damascus.

Arandomized block (RB) design was made. Five pairs of similar fields were located. In each pair, one field was randomly
assigned to receive compost from the Damascus compost plant, set about 15 cm deep (the treatment) , and the other
received no compost (the control). Three subsamples were taken from depths down to 30 cm from each of the ten Fields.
Each soil sample was analyzed in order to determine its chemical composition.

The results of the analysis showed that the soil in which compost was used has a higher concentration of heavy metals
like , Pb, Cu, Fe, Zn...etc.

Content of Zinc element in soil has ranged between 18.19 mg/kg in field No.(5) and 4.22 mg/kg in control field No. (3) .
The content of Fe in the soil ranged between about 17.10 mg/kg in the treatment field No. (2) and 8.92 mg/kg in the
control field No. (3).

The values of Mn in the studied soil have ranged between 15.7 and 8.30 mg/kg in the treatment field No.(5) and control
field No.(5) respectively.

The values of Pb in the studied soil have ranged between 29.41 and 9.53 mg/kg in the treatment field No.(5) and control
field No.(3) respectively.

The values of Cd in the studied soil have ranged between 4.71 and 2.00 mg/kg in the treatment field No.(1) and control
field No.(5) respectively.

Statistical analysis showed significant treatment effect for all five pairs combined and also for most pairs individually.
The study recommends continuing the research to establish a standard for the quantitative and qualitative content of
heavy metals in the compost used for fertilizer .

KeyWords: Compost, Accumulation, Solid waste, Heavy metals, Soil, Fe, Zn, Cu, Mn, Pb, Cd.

Introduction

The topic of treating the solid wastes is one of the priorities taken by Ministry of Local Administration in Syria (MLA) which
is trying to reach an integral mechanism for separating the solid wastes to their components, recycling them and safely
disposing of the refused elements resultant from the separation operations in suitable sanitary landfill sites .

Damascus City and Aleppo City are considered the biggest resources for wastes generation in which the quantity of
the resultant wastes exceeds one thousand tons per day in each. In general, it is estimated that each person generates
about half a kilo per day (Alboukhari, 2002).

Compost can be produced as the case in the solid wastes treatment plant in Damascus Countryside which produces 700
tons per day and where the received garbage are separated to its organic and inorganic material, and where part of the
inorganic materials can be used in recycling while the other parts (refused elements) go to the landfill. The organic part is
treated by aerobic fermentation for the purpose of producing compost which is used in turn in fertilization (MLA, 2004).
The strategic plans appliedin treating the solid wastes in Syria, within this framework, a national work plan and environmental
strategy have been achieved that included special instructions regards the collection, removal and treatment of the solid
wastes (UNDP, 2003) and the directive plan for the solid wastes through which in 2005 a several study scenarios have
been studied related to the treatment and landfill of the solid wastes in a safe and environment friendly way. There has
been an accreditation to the scenario that recommends the generalization of the bio-mechanical methods as an efficient
and appropriate style in the solid wastes management by the administrative units in Syria, and within which there has
been a suggestion to establish 24 plants for solid wastes treatment and compost production to be used in farming, in
addition to the determination of the administrative units need to the sanitary landfill sites by 40 landfill sites distributed on
the various Administrative Units in proportion to the wastes volume and extension limit. (MLA, 2004).
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Research Justifications:
Some of the farmers have been using the Compost produced by the solid wastes plant for many years (may reach
15 years) in their fields in Damascus Countryside. No accurate scientific evaluation has been made for the effects
resultant from such use. Bio-mechanical methods have been used in treating the wastes, and the experience of the solid
wastes treatment plant in Damascus Countryside in the production of the compost from the municipal wastes have to be
generalized in the future to all the Syrian Cities, in accordance with the directive plan for the solid wastes management,
which in turn means that the use of the compost resultant from the municipal wastes will be generalized to all the regions
of agricultural investment in Syria, particularly when all the administrative units in Syria will be provided with plans for
the solid wastes treatment and production of compost. Therefore, and through this research, it is useful to evaluate the
effect of using the compost on the change of farming soil content related to the heavy metals, in soils used compost for
long times in organic fertilization as the case is in Damascus Countryside.
The compost produced from the municipal wastes led to the increase in the concentration of the heavy metals in soil such
as Cu, Zn and Cd (Achiba, et al., 2009). Woodbury (1992) showed that the use of compost led to the transfer of those
heavy metals to the plants grown in those soils. Epstein et al. (1992) showed that the use of compost from the municipal
wastes reflects negatively on the health and the environment due to its content of heavy metals.
The importance of observing the compost’s content of heavy metals comes from the purpose of enriching the soil with
those elements on one side, and of preventing the pollution of soil thereby in case of the increase of those elements over
the permitted limits, on the other side. (Smith, 2009).
In a more definite way, (Wang et al., 2007a,b) showed that each of Zn and Cu has a poisonous effect on soil bacteria,
in case their rates increase over the permitted limit, and their effect on soil microbes. Their effect differs according to the
textural composition of the soil, where it increases in the loamy soil more than in the clay soils (Olaniran , et al., 2011),
they also affect negatively on the organic carbon in soil with the increase in their rates (Wang , et al, 2007a,b). In general,
the subject of the contamination coming from the trace elements concentrations in soils is important due to recent
interest in contamination potential and toxic effect of these elements on people and environment (Slagle, 2004).
Objectives of the Research:
1.Evaluating the environmental effect of using the compost on the soil composition when organic fertilization is used for
long periods.
2.Investigating the positive or negative effects expected from the compost used as a fertilizer that will be produced from
the plants intended to be established according to the solid waste master plan in Syria.

Material and Methods

In this research, some fields were specified in Damascus Countryside, from those which have depended in the last fifteen
years on fertilization by the compost produced by a solid waste treatment Plant. Other fields were specified within the
same region from those which have not used compost as a source of organic fertilization. Five fields were designated
from those which used the compost (Treatment Fields) and other five fields similar to them as for the location, nature
of soil, and investment (Control Fields) , the annual precipitation in the region of study ranges between 200 to 225 mm,
which is classified as semi-arid. The average temperature is 10C° in winter and 25C° in summer. The area of each field
ranges between 0.5 to 1 hectare. The crops planted in those fields are shown in Table 1.

Soil samples were collected at a rate of three replicates from each field from the (Treatment Fields) and from the (Control
Fields). The samples were taken from 30 cm deep. They were subjected to the following chemical analyses:

EC, pH, T-Nitrogen, Calcium Carbonates, Organic matter, Phosphorus and Potassium.

PH was measured by pH meter (Beckman model). The EC of soil extract was measured with conductivity meter. The
total nitrate was analyzed by using Caldahl and Spectrophotometric methods. The available Phosphate was analyzed by
using the Olsen method, (Olsen et al .,1954) and Spectrophotometric method. The potassium was analyzed by using the
flame- photometric method. The organic matter was analyzed by using the wet oxidation method (Jackson, 1958). Total
heavy metals concentration such as Zn, Fe, Mn, Cu, Pb, and Cd was analyzed by treating the samples first by a mixture
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of hydrochloride acid and nitric acid and second by using the atomic adsorption GPC33.

The analyses were performed in the Agricultural Research Laboratories belonging to the Ministry of Agriculture in
Damascus/Syria.

The compost used in the soil as organic fertilizer was analyzed by the laboratory of Atomic Energy Agency in 1997 in
Damascus. lts analyses showed that the average amount of the organic matter was 47,43% and the total amount of
Nitrate was 1,19%. The total average concentration of heavy metals in the analyzed samples was: Ni 87,9 mg/kg, Cu 484
mga/kg, Zn 111 mg/kg, Cd 5,02 mg/kg Pb112 mg/kg and Mn 316 mg/kg.

Statistical analysis of the results was made by using SPSS Program by resorting the one way analysis of variance and
Univariate Analysis of Variance .

There was an evaluation of the effect of using the compost (produced from the Solid Wastes Treatment Plantin Damascus)
on the change in the rate of the heavy metals in the soil of the treatment fields; while there was no study for that effect on
changing the rates of the major elements such as P, N, and Ca, since the rates of these elements in the soil of the control
fields were not homogeneous among each other.

Table 1. shows the treated fields and controls as related to the region, the planted crops, the used fertilizers and duration
of use.

Table 1. Specifications of the studied fields and control fields.

FildN. | Region | PEMed | pogines | Duration | Accompanied
(m3/hectare)
T1 Murj Alsultan Fruitful Trees Compost 30 15 years Barley
T2 Murj Alsultan Fruitful Trees Compost 30 15 years Barley
T3 Alnashabieh Fruitful Trees Compost 30 15 years Barley
T4 Deir Alhajar Olive Trees Compost 30 15 years Barley
T5 Dair Alassafir | Fruitful Trees Compost 30 15 years Barley
C1 Murj Alsultan Fruitful Trees e Barley
C2 Murj Alsultan Fruitful Trees e Barley
C3 Alnashabieh Fruitful Trees | - | - Barley
C4 Deir Alhajar Olive Trees e Barley
C5 Dair Alassafir | Fruitful Trees --- | - Barley

T: Treatment Field, C: Control Field

The soil samples from the treatment fields and the control fields amounting to (30) samples were analyzed. Tables 2 and
3 give the results of the chemical and physical analyses. However, with the exception of Cd, the content of Zn, Pb, Mn,
Fe, and Cu in the treatment fields and control fields are within the acceptable range, (Adriano,1986; Schachtschabel,
2002).

Results and Discussion

The particle size analyses results of all the soils in the treatment fields were similar to a great extent as for the content of
sand, clay and silt, the thing that makes it possible to compare between the treatment fields and control fields as regards
the change in the rates of the heavy metals in the studied soils.

The table 3 shows the average rates of the heavy metals in the treatment fields and control fields, where the treatment
fields were coded with the term (T1, T2, T3, T4 and T5) while the control fields were coded with the term (C1, C2,C 3,
C4 and C5).
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Table 2. Results of the chemical and physical analyses of the studied fields.

EC P K Mechanical
Samples | pH | (ms/ (()"r) C?;;ﬁ (:;o) available | available analys.es (%)

cm) (mg/kg) | (mglkg) Sand | Silt | Clay
T1 79 14 2.76 65.75 0.19 139.76 118.51 26 27 47
C1 74 28 1.75 65.53 0.19 192.08 246.28 28 22. 50
T2 8.1 0.73 2.88 62.40 0.2 106.68 146.08 23 26 51
C2 7.9 1.11 1.84 63.03 0.17 101.23 122.93 28 3 41
T3 8.0 3.70 1.62 31.97 0.15 75.64 229.50 34 50 16
C3 7.8 242 2.03 66.6 0.16 154.03 248.85 30 18 52
T4 82 | 149 BES 57.60 0.22 241.33 457.88 18 20 62
C4 8.1 0.74 3.1 61.22 0.22 366.24 143.7 15 23 62
T5 79 | 5813 1.88 27.59 0.18 124.9 518.25 32 34 34
C5 8.1 5.93 0.84 30.76 0.1 47.07 266.66 30 25 45

T: Treatment Field, C: Control Field

The comparison between the content of the heavy metals in the soil of the studied (treatment) fields and in the control
fields has shown significant differences. In general, the effect of using the compost was positive in increasing the rate
of the heavy metals in the fields where the compost was used in comparison with the control fields where the compost
was not used. In more accurate words, there has been a study of the relation between the effect of using the compost
in increasing the rate of the heavy metals in the fields where used, in comparison between the treatment fields and
control fields at the level of the one field; and consequently, the study of the exchangeable effect for the use of compost
in increasing the heavy metals in soil among the fields, through the application of a statistical analysis program (SPSS).
That is why a simple and complex exchangeable contrast analysis has been performed, for each element apart, as
follows:

Zinc Element:

Content of zinc element in the soil was ranged between 18.19 mg/kg in field No. (5) and 4.22 mg/kg in control field No.
(3). The results of the statistical analysis of zinc accumulation in the soil, have shown that there are significant differences
(P=<0.05). The table No. (3) shows as well the difference values in the content of the studied zinc between the treatment
fields and control fields, which found high in the treatment fields No. (1), (3), (4) and (5) in comparison with the control
fields; while this did not appear clearly in field No. (2), because the quantity of the used compost therein was just 30 m3/
hectare.

As for the difference in the content of the total heavy metals at field level, the results of the statistical analysis of zinc have
shown no significant differences among the fields No. (1), (2) and (4). This means that the fertilizer’s effect in the increase
of the Zn content was in a homogeneous way, and in more than half of the control fields (Table 3).

Iron (Fe) Element:

The results of the statistical analysis for the difference of Fe content in the treatment fields and control fields was
significant (P<0.05). The content of Fe in soil ranged between 17.10 mg/kg in the treatment field No. (2) and 8.92 mg/kg
in the control field No.(3), (Table 3) , where the differences in the content of this element were high in the fields (1) and
(5) in comparison with the control fields. This was not at the same level for the fields (2), (3), and (4). To explain this, it is
required to perform a qualitative study specific for this matter. As for the visual effect of compost addition in increasing
the heavy metals at the level of the fields in total, there were no significant differences among the fields Nos. (1), (2),
(3), and (4). Consequently the results came homogeneous, as shows in the table No. (3).
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Table 3.

Results of the chemical and physical analyses of the studied fields.

Samples Zn Fe Mn Cu Pb Cd
(mg/kg) (mg/kg) (mg/kg) (mg/kg) ((mg/kg | (mg/Kg)
T1 15.41 14.56 13.66 10.26 27.74 471
c1 11.04 12.73 11.23 9.06 25.83 417
T2 10.40 17.10 11.28 6.54 22.68 468
C2 8.98 14.26 8.90 6.65 18.80 412
T3 11.76 10.65 13.11 3.92 14.96 4.01
Cc3 4.22 8.92 10.13 1.60 9.53 2.76
T4 10.13 15.11 11.25 5.23 15.17 428
C4 6.43 13.93 9.08 4.24 11.49 3.79
T5 18.19 15.13 15.70 10.07 29.41 263
C5 8.23 10.04 8.30 3.56 18.72 2.00

T: Treatment Field, C: Control Field

Manganese Element (Mn):

The values of Mn accumulation in the studied soils have ranged between 15.70 and 8.30 mg/kg in the treatment fields
No.(5) and control field No. (5) respectively. Moreover, a significant differences (P<0.05) appeared in all the studied
fields and control fields. At the study of the table No.(3), it seems clear that the values of the differences in the content
of this element between the treatment fields and control fields and which was most in field No. ( 5 ). This reveals a
difference in the rate of the qualitative effect of compost as regards enriching the soil with the heavy metals, according to
the kind of element and the rate of its existence in the added compost. As for the visual effect from adding the compost in
increasing the heavy metals at the level of the fields in total, there were no significant differences among the fields Nos.
(1), (2), (3), and (4). Consequently, the results came homogeneous as shows in the table No. (3).

Copper (Cu) Element:

The results of the statistical analyses of Cu accumulation in soil have shown a significant differences (P<0.05). As for
the effect of adding compost in increasing Cu rate in soil, which appeared distinctly in the two fields (3) and (5) but did
not appear at the same level in the fields (1), (2) and (4) as shown in the table No. (3). As for the results of the statistical
analyses regards the degree of the compost addition effect at the level of the fields in total, as shows in the table No. (3),
the results came the same as the other elements homogeneous in the fields (1), (2), (3) and (4).

Lead (Pb) Element:

The results of the statistical analyses of Pb accumulation in the soil have shown significant differences in the change of
its content in the treatment fields in comparison with control fields (P<0.05). It can be noticed in the table No. (3) that
there are distinct differences between the values the change of Pb contents in the Fields (1), (2), (3), and (5) but not in
the same degree in field (4) in comparison with the control Fields. As for the degree of the non-homogeneity in the effect
of adding compost in increasing Pb in the soils of the fields in total, as the case is for the other elements, the fields (1 -
4) were homogeneous in the degree of effect by compost in enriching and changing the content of heavy metals in soil
(Table 3).

Cadmium (Cd) Element:

As for Cadmium element, the study of soil samples taken from the fields that have used compost for a period of fifteen
years have not shown a significant differences of Cd accumulation (P<0.05) among the studied fields. As for the interaction
in the effect of adding compost at field level in total, as appears distinctly in table No. (3), there have been significant
differences among the fields (1 — 4) which indicates the non- homogeneity in the effect of compost addition in all the
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fields. Here the reason may be the difference in the rate of Cd used for a period of fifteen years, due to the non-stability in
the rate of the substances that contain Cd in the garbage that includes the batteries which constitute the major resource
of Cd in compost.

Conclusions and Recommendations:

The conclusions reached through the analyses of the data obtained statistically have shown that the addition of compost
to soil, periodically and with the traditional quantities, leads to the increase in the rate of the heavy metals accumulation
in the soil and in an escalating way.

This expected increase in the rate of the heavy metals in soil differs in accordance with the composition of the
added compost and the way of treating it. Consequently, the treatment Plants that will be established based on the
recommendations of the execution plan should be upgraded with various techniques different from what is already
available in the Solid Wastes Treatment Plan in Damascus Countryside, particularly in the part related to the screens and
separation operations.

The permission to use compost as an organic fertilizer in farming soils safely will be given after the issuance and of a
Syrian standard determining the tolerated rates of heavy metals in soil, in dependence on the farming system and the
chemical and physical specifications of the soil and its horizons according to the various soil horizons.

Upgrading the standard related to compost should take into consideration the climatic condition in the region where the
compost will be used, the specifications of the soil, and the crop to be planted there. The adopted standards should
depend on standard thresholds not on marginal values in classifying the compost according to the regions where compost
is permitted to be used.

It is recommended to proceed more experiments to evaluate the effect of the wastes plant product (Compost) on the
various kinds of soils as regards to the quality, and experiments that lead to the determination of the suitable quantities
to be added to soil according to the kinds of crops and kinds of soil to be used in.
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