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O ABSTRACT 0O

This study aimed to know the effect of Pinching on the growth of seedlings carob
developing in containers Minirhizotron .Where we are cutting the top of main root at
different lengths : 1- at 3 cm (C3 -2 (at 6 cm (C6) 3 -at 9 cm (C9 -4 (without cutting —
control - (CO) and studied several quantities indicators of growth and development of the
total shoot and root of the seedlings for a period of three months. For the treatment (C3) we
are noticed that the all seedling were die. For a radical system, results indicated a high
significant superiority in the treatment (CO) values for the main root of the overall growth
rate such as length (cm) and the speed of growth (cm/3days) height to treatment (C 6and
C9.(for another sight (C (6has a high significant superiority upon the treatment C9 and
control treatment at the dry weight of root system .

regarding to shoot system a significant state has dominated for the treatment (C6) at
the other treatments (C9 — CO) in some indicators such as average height and average the
dry weight of shoots .

Keywords: Ceratonia siliqua, Pinching, main root, Minirhizotron.

"Associate professor - Faculty of Agriculture - Tishreen University - Lattakia — Syria
** Associate - Faculty of Agriculture - Tishreen University - Lattakia — Syria

41




2017 (5) 23 (39) alaall Laglol) astall Aldes _ Agalial) ciluaally Gigadl oy i daaly Alaa

Tishreen University Journal for Research and Scientific Studies - Biological Sciences Series Vol. (39) No. (5) 2017

LAY cilaly jskaiy 3ai o i)l 3l Aalill Aadl) pdad Al
cilig gy Al B 4l L siliqua Ceratonia

Balad Qe gisal)

*% el U L3
(2017 /10 / 8 b ,aill 33 2017 / 5/ 29 gl &t
O gedla [

Gasa Aoy el Al Gl sei o Gl el Al Al akd Rl Adjee ) Aol cida
Cua cdiline Ikl il o aar Gul) 380 A e a1 Jslay (Al esall adad 2.l figh Siall Al
(CO) a5 b 2Ll Alelea W (€O ) a9 Jshas (C6OH ) ans 6 Ushas (C3) a3 Jsha dic pdad
- el A0 Baly bl (g3 llg (gl poanall bty sais Aald A€ Cdge Bae Capy

cal 6 = 358 ae aey byl ((C3) adall Alebeal Aptly o) aran Cige Qi o

Dl sai Joney dualal) aalall Aldlae o 3 Jle (ggine i ) gl culal (gdall Sleall Ll
a8 gl Aali ey . (C9 5C6 ) pdaill ilelen o (ol 3/an) saill Aejus (an) SIS RIS Gusyl
sl g penall Galal) 0550l dalad) 4l 28 La dlalass C9 adaill dlalas e ((6C ) aall dallas i gi

Gl ilaaall e ((6C ) pdaill dlalaal (gsinall sl Ala ol a8 ¢ Slsgll & sanall duailly
goaaall Glall (sl Jangias kil daugia (A5 Jshll wgieS @lal ddlaial lbsal (ar pasais
Ly gyunill

oty g — A — a5 Aaaly —Ae )30 A0S —aelose M

A g —ABBI — & daaly —de )3l A — S F*

42




Tishreen University Journal. Bio. Sciences Series 2017 (5) 23211 (39) adadl) duaglsull aglall @ 0y daals Aas

03

: dadia

Cadbayy gl pan¥) el (a4 Sl elaall Awlul) bl e sall als 3y
2 300 oo lelin) apy A Ghlall 4 glall Jawgial gl Gl 3 Ly b Leals Gl
(2002 ¢ JA3) el mha e 2 500 U e i) daay Bhalia ) capuing

AL e o i) iy Alad) Vg Gl 55ld Jant e 52l il By i (i
G leahanind (Sl e 13 JlaiaV] Lua 5yad 2as din [ale 400 Sslaiy ¥ 8 G35 gyhaall Jslagl) (e
et al ., «Custodio) daball )3l ool 4 Sl paie€ )5 WS dypiall Ldliall Gblal) ad s
Gy Lygas 3 oanhll oLl Bhlie 8 € JSG Al cils jx g el o2 Jilie (2005
AEDUL A3 dpe) Lege Slad sipally il wplie ciie LS (2003 () lal) ey (350l
(2010

e saleind o Lo i€y 2 padll Liliia 335y i Ll de)yi (ahalial @l Juali sale) by
Ol 3588 5 85kl Apda Ay Z W) Gald JSy i) die isall (e Sad Baleial (Bl . i) xie
Aalally Baglal) Jalsal) waaty psdal) sas AT agd ¢ cJuail JC8 Al 3 e Jpeand) (e (el
5 Jalgall 03 olad sl Dlaia Juiadl il A 3 5% o) (S sdall SIS Saal) dsasiy cad 355l
(2013 xllay 2002 <Zohary) jual) 13a 8 Guad) jsda sei ol cilagdill Cigan e oSl Lo Julil)

W5t s Boad B Adle dapy o Jilall (& Al e 7 ) LdS 8 Gl 3y55m (55 s (e
Sleall el (& Gl 3 sl 31 yeal) e WUy (2005 i edles ) (Ssells i) lge sana
3] Lpalill Al adad (PUA (g salnadl 23gd U Y1 AG) 25 Ayl Solind) dpald (e 4y pidly Loy (gydal)
Gomez et al., 2006 Beveridge) casall iyl y3hiy sai 8 byisall daslghll Jalsall aalS 3al
lejiiy Dsliy B S (3 Slem Jad e o Jpmasl) adgiall (e adh caill 1a e (2008
Lo 43lsis Ssell goanall 3a3 e Llsy) (Sayy (12007 <Pugnaire Padilla and 2006 ¢ Sunitha)
isall Cagylal Ml Dy el e Caliall oyl dglaad clall i) e 45l (e ey

radlaafy dial) Luaal

:duagd) dsaal

(1Y) Al e Al edally Gl 3l Gn AR sl GDle agd (& Gl duaal S
Jpemnll 2518 s agpal) bl (gl Sleall Aalal) Zadl shaiy JS& Al Ajras rans 521 aY)
el gai o Gagnall Guhad Alally a0l clllaial) (el e 5505 Bus Tuniia Apda A o

s duagd) calad

Lile L0 (e Ly dualiaial mhaie (sl Rl (o3 Jles G QA Gabe e Jpasl)
55 Dl gl Jalgal) immy sy Apeal (3 La e Lol e lagad 3ol e bl (Rary Juadl
bl e A (gy3a0) gganall Hlaty gai 8

43



el cdalad CisiAl caly skiiy ai e iyl sl Aualil) il olab s

Minirhizotron el Jals dgall el (uhal Jdll giall Sleall saiy JS e Cajaille
(Dl sisy )

t el D Lelaal) Gams slad calil) ekaig Sleli e caiSlle

sl sk pai o puntill aall Zualil) Aadl) ALl il Ay

clall (gpmdll psanal sy sar o o]l 3l Al Aal A il A e

todlga g ) 3k

T daand) dlga

: dasiioual) ALY Balal)

oo el mhan o Zlall delalls dmpall sl dladivd aay jsalall o Adkaie (e A sk Cies
428 15 534l elpaill w370 sy Ay i) o lally il ileal Aibiaall ol Chnmd L bl las) 3k
Lo (Slad oy cde )3l dleal hamat Gl 24 330 il CAL o L) e golall slegll b 550 e85 Laia
G by Jeo Janl) WS Ly ol 7 me dayy ol i g 22 — 15 aays ale Jidall 8
Glsn 3y ol D3l o gl Jia gl e Al an 3 s GtV laydad Jasigia Jolarg ikl (),
il Aol Y Ll L Cun Ly e 9 bl o3¢) Gl 3 sk Jasgie Al Y (e s 20
sl (g Ay paall SR CBlalad) ol (Y jleand Sl g3y

t oyudanty S0 Jaugl

oaliilly dadin Jal e gyl die adali ae dele 24 sadd s Ll 4xii 2y Candl 3 Capgill aaai)
laey )Y mha o 4sh) & QUK (e s paiial) Loyl pea 35 adsas Jla (b Al Sl G
Jsmas o Joid Adial) dacdl ) Jseasll s dele 48 30 S oLl (o atieas Jal (o audS layss
s - lebw die lly Ledlatl) aae s S Lol Laaally ally 4k G e (PIA (o Aial) Zad) Y o))

el Glen Jaf e (il audly it doa e ity L (g 508 ok e iyl (38 Al

slegll Jala Al clehd apng axe o S ae i IS8 Clig gy ) el Capgll et 35 lld ey
-l JSG 4a s LJJA“— adlady

s Lgaladialg Ay 3 A

il Calas gdle ang 4l gyl Slead) Auhal Lals cles o Minirhizotrons cligsighy (isal) =
Clear acrylic sale ¢ Bole pivay au 3 X 30 x 100 oboly cldiall g5l5ie IS5 32y a5l Sl
AT dsa aladin) (ays cpminial Ll saml) Lkl Blas Lo ) oda Sl slpall Juadl (e it
. (1 J&8) (1991¢et al (Cheng) z sl Jie

44



Tishreen University Journal. Bio. Sciences Series 2017 (5) 23211 (39) adadl) duaglsull aglall @ 0y daals Aas

D3k sdall ai ASualisn Al Raga 310 (g fisin el eles O 1998 e (55815 Pan
Jals apsal) el Tl mlaw e sai gdall ¥ Dl gdall e s LIS sadl 3y50 DA il
leale AU A aill Cladladl) ¢ hals Leaiiy Lty ) Asen JELs (55500 (Sl

i o e Jie gl chal delyy Ay dibide dely) dalusl Ll e (35isiy Sl Lol
3y el Ay (@il Slead) sl ol Ll DAl ans sha) Wsen pe b Sane il
.(1991cet al Cheng) sle gl aa Jalailly il )dll

PKESh i —g

OuSs lis Fighny (el Caliis bl )55 ey dasS il Capgily Bale g Sigh (el Las
JAL e Jile JS8 @ilig gy all aagiy - eaall ) esall Jsao aial Bley) oSan apud Sl
oskitiy Ji) sai jsdall sativ cApdlal) B0 chaty LAY pad GRAEN (golall ansl) ()6 Cumy 45 Ayl
shal (S LS ol sali Al )sdall Baalie e (Sais Jullyy CBlAGD (gslal) dall ddalall dgall ae Gulaiy
+ Hanlial) A ) A1)

p bl vy —a

A Al i celegll Gl oilel) ang) Lo e B3 AKED By o pll Jemnd
LS ¢ e dalitie Bie) b o o Taag L) oall ALGE pe Asle i Loglh DL Lee iy lagats 53l
Gl Jaly Al Gspall hal s la o ol Zyglhaal Ll edlalaally cladlaal) sha) S
gl Qpnall il apbll iall Sleall ks sai Ay Liad (Sars cilalladl) olli olss Minirhizotron
. ‘ﬁu‘);sdsﬂgi Oy s LS

P dand) Gih

i) iad by Aol

skl s o aay s T oy Gyl 3all Zaalil) Al w25 Cam (3004 48) sipd Cilpaly Caansind
(1 Jsan) LIS adad (550 ol Ao gane 8555 o (9 ¢ 6 ¢ 3) Al

QAN bl o d el edlalaall (1) Js2a

u ade 8 G Gl il Jsk | e el kg | dalledl e
bl ae o .. e
(p) B Aoee (ps) =8 Taadl
12 2 3 Cs
12 5 6 Ce
12 8 9 Co
12 il 5 o) a3 Co

45



el cdalad CisiAl caly skiiy ai e iyl sl Aualil) il olab s

: $AALal) cilulgdl
:goiall gsaralle
il o o AT gdall slad bl (B oY) GudSLl Sleas alasia) 35 adadl) dlac aay
O LAl Gl dad) sed Ao jus lagal Aeju s 25 Ledsa llaaBlally biaae Jady (il )5all)
S Al elgi) dayy (ALK dyaill sae e Jeg ol ADE IS saaly se)i Jare salll el 2] Dl
G bl Tagia 2 ey A Lal Gl 3al) Jsla dasigiag Faaaal) edal) skl danigia Cluag 23 o liaa)
s Gl Jla) ddais
1 gpaidll £oanalle
Glall s e 3k @iy ()l 530l el 38T aa el Al Gludl el de s ol Lﬁ,,j
Jsb el 25 Gl Jlail dilaie (e L3l e GBll) Juad saas (318 oL 3 IS ) Beli S st
o skl hausgie Glua 255 Glall skl ac syl sl i bl At Gl
Pl @uadl) (e ganall dilad) 038l —
Glall Jlail) Giall dilaie vie gpadll ge @ial) gsanall Juad (gyn cOluldl) Gl e o lgiN) 2y
280 4oy Lo Auad dallee IS G5 Sl JS (gpmall prandly (rial) psenall Ciind g (L3l
collen e (gpadll g senally (gydall & senall ddlad) salall (35 25 Gld 2ay Aol 48 5l Gl
: Auany) Juladl)
GENSTAT ) jlasy) zalisd) alasinly mibill ciadse s ¢ JalSl) S pdiall aparaill dyylay Gy il cdis
U zaliy aladinly %5 Aysimall ssise e (L.S.D) (gsine (38 S8 Aady clhwgiall Cles 5 (3.2
waa o pige JSI EDabaadl (pu ciliglly L.S.D dad aaady cillahall ¢ Lasy EXCEL

: ASBlial)y malidl

tgodall Slgad) skl duaa N

D i) Jdall a3 b o adadl) Alalas -1

Cigas Culy (AN 38 n) ol 10 Mss 8yaad 358 DUay 4 LaaY cdpaill Uaily jead
(2 JSal) Alabaall 538 b JalSIL ol palil

o 3 pdd Alalaay gl B0k (uby 12 Jeid)

46



Tishreen University Journal. Bio. Sciences Series 2017 (5) 23211 (39) adadl) duaglsull aglall @ 0y daals Aas

t ol siall an (9 56) adalll ilelas —2

Uy Lemilias aghyall ol il o o e JS) Dpapaatll ygdalls cuntll 3l 53l i
el A Baal pL1 A S Banly Bel i Janay aliiieg (550 ISy Fail) e dal Cum Ayt Alelea (<

Jiay s 6 addl) Alelead haa 23 Jlea) IS5 &l o @ RIS Goaaatll jsdal) aaad dudly
G Lo sl cilall s 1.3 oy Jaear o 9 il dlalaal [ 165 2algll cilall has 1.9 e
Sais SRy el Baagd Cum (I Aaal) e sl sdall e Adbide b adadl) dikaie (e edal) o2 L

(2 Jsan ) Al Al b Lol sail) deguny JOU ol s i olan 8 (305

03ad A jug Guipl) Jdad) Jgh baugia 2 aB) Jgaad)

sl g Lasia | okl i
) . TR
(el 3/ ) (pns) S
0.69 62.01 c6 el Al s
0.56 50.67 C9 el ) oL
0.76 68.23 C0O aa L)
0.03 8.87 L.S.D

S Jshall gl 66.48 oY) adll cilael 2 aalil dlebee of ) (2) dsaad) clily i
)l s Cum a9 5 6 adaill lilas e dsialss Adle Aysieay Aigiia 3all deju Jangidl 0.683
sl e 0.499 5 o 45.73

CulS e dmpe e 0385 e aelly Gubll el Al Al ol o e asB oKa 4o
30 OV ane (e ST CVamey gl ojaly 43 o Babla A Gudyl) jdal) San Aplae JB Sed <V e
A(3) JSal J81 3a3 cVare il (53 Laa e Lagd alaadly o 130)) ol ()55 8 lly i yall )3l

47



Cal c3alans sl Caly sty s e il L3l Apelill Al ol

ALAY GuiA 5l (@) a6 Jsb o adail) dlalaa (1)
WG o a6 Jsh o adibl) Aalea 1 GiiA ek A (3 ) Joa

i) il i (4) L8N e Jandl el e ayshaly oandyl) Hiall Jslall Gadl) el danaily —
gy gl ysye ae SV L AT Ayl 8wl (ol e aelly Addaall Alebeal) o aalil) Alales sl
oyiay 2 Lall T5n oyl Ly el Aled s 2ol aiad Lagamny e 2oLl oliniall Ty alad 25205
(2007 «.et al Ryagi) akaill dilaie (po A<iall dpapall jsdall cld adadl) Alelra e (pudhyl

35as5 (3) dsaadl e Taadl (gydall g sanall Calall ()55l Jausgiay sl Jaus giay dualad) all JUsN L
LS (g2l g sanall Galall 035l Glay Lagb 2aLilly C9 kil dlelas e CO paill Aalaal eaialy (s5ina (35
O gine (3558 Jandi al (a3 o il) Tty (lahy e 2 LaD) Alelas e Lgins 155 CO dlalas il
il <00 clinally aalilly C9 aadll Aalas

48



Tishreen University Journal. Bio. Sciences Series 2017 (5) 23211 (39) adadl) duaglsull aglall @ 0y daals Aas

Auugpaal) challl g dal) gganall cilal) ¢35l haigiag sl baugia 3 8 Jgand)

S gl e ) Lo e Aleleal
g/l gsanall
0.07011 1.329 c6 el ) oL
0.04965 1.265 c9 Aaald) ) oL
0.04712 1.213 Cco Ll
0.016 0.09 L.S.D

t gpadll goanall ok A Lol

Aalil) Casall bl Gyl 3l skaiy sad pe (al 3l o) shaliy Al Slull Johall saill 450 o
Ciniady oL DG JS Baals 3l Joma Atll Glall A5l saill ol 22k L G (2D D Laladl)
(as 8.6) C6 akaill dlalas (5 Apustiyl) Glasll SN Jshall Jasgia ool copelal 2 . Slaay) Jilall
(0.596 = L.S.D ied) (il e aw 7.89 — 7.58) malilly CO adail) dlsles o daaly dyginays
o gl o (305 Aaals Aysiae gsn OIS Oly il e CO adaill Alalaa (3565 Jaadl GllS (5 S
@roall sall Clia b Lsies 1560 4l 4l ol lgind G G G (2006 et af Shani) it
2 Jiha b Lgies del3l e oLl 10 2 pdaill ddee <o fil 3 cSYIVESHrS Pinus gajsll isuall <l
Qs e g 56.30 535 9.39 b e axdl el il (§) @il goanall @l Gislls G35V
Al ol ddee G Cum ¢ gl e g 5415 a8 9.30 cualy A (adad y5) L Alalae e dlaall
i (53 (guindl) saill olatly lapudaty LA 02 dsnst MLy (gpindll saill Alaje Diles 2 cupal dalil
ehill Allae oy UL ae AL @l (guadll peaall (ol sl @Y e B saly
Al saill Glasgia Cumpe & e (2005 cef al Rakesh «and  Carmi., 1982 Staden Van)
bl (s Laaly Tl Bl Bl pat Jasgial bl Jitail) Jelal Cum Ay JahadS il e Loy
- Ll 25 CO Ll Ayl 358 Alds CO aladll Alebead oY) aill ool a8 cdusg paal) AU

CO il ilaledll e (o 1.276) CO phaill dleladd Sl (ggind) ol Alla sl (a3
Ll L) ks Jawsier Gl i ((L.S.D = 0.0949 ad il e ae 1.329 —1.252) aalall
Cilas 38 (gl g samall Galall (55ll (lay Led . CO 2alill e \gisin CO adaill Alebee Jausd o) Laiy
Zad ¢ 0.28844 — 0.36754) CO 5 C9 pililaall e syimall isii (¢ 0.44084) CO adadll dlelae
gsanal) o saill oy b Lewitp AN Lanaatll Hsiall e Ll ad) Gua (L.S.D = 0.0974
elhacly dnmpal) Hedall aaaiy il Cundl (g Sy adadl) dilee allal AeY) adll Cipels Cun gyl
et al Shani Xl cua .gpaill goand) sa @lllie Guebi Lo 50l 58l JS Ledie Juadl 1K
sl i ARy dam culS aall siall cls clald Ll el se b sall s & (2010)
gy Al e bl Y Ayl aelall (b 5Saially oSl oS JU) ) ool g1 a1 il salaud

49



el cdalad CisiAl caly skiiy ai e iyl sl Aualil) il olab s

slaily Alalaall oda ulils jaind & Ll 1yso pdaill Adee gl (IS Y (et al . 2003 Beniwal ) laga

t il gily clalinia)
D Glaliiiuy)
s elas) (8 T o 6 sy Gapl) 3l Lualdl) Bl adad Goleal Chmind A alil) cpelif —1
~aLal Alalae gge Judly S (gp3ally (gpumdll cpe ganall Cils
Sai gyl Jlls (g3 g sanall aSel) ) Cpantd ol Gl H3al) Aelil) Al adad dulee —2
L Lall Alabaay 45le Juzail
e A3l e Gyl 3l SN Joklly (€9 5 6C ) adail) ildae o salall dllee 355 =2
Ll dihaie (e ASTA gl )s2adl ASH skl
! ilua gl
Ay o Jpmmal) Congs Aualil Al U S A5 )l 3all pdadl) Alelas o) e slaie¥) -1
e (uhall Aalall L0500 (e ey 8 Lee Jidil) dlee PIA (e Jilially Lginds (Sayg (5)3al) & genall 43000
e radlly (o) e sanall sai o A agdl Jlaall 138 (8 Sl (e aall ehals dadlie =2
saalal)
nien 300605 daals Clygdine cdaalal) Jilaaly il 2005 . e ¢l ¢de ¢ DU ¢ paal. 1
o)) 3hlie saa) 3 L siliqua Ceratonia sl yais aplie a1 2013 Guel (a2
Laslsad) aslall Aluls Aalall Gigadly Gluhall Qls Zacls dlae o (48D ddhaie ) Lygu G daplall
2011..(40) dlae (4) 2211, (ISSN:2079-3065)
s sl lgies Laball g1 elha¥) yainll e :(2010) AEDUL del)3l e =3
)3l Apae — zhall 4alas .2010-2009 ) 2001-2000 (e 483U
Aada 630 Aol 4 s drala lysdina . el ale . 2003500 (Jlas —4
el 4K )i cmalall il giaally CiSH dpae dalal) Al de . 2002 amly) (Jlsi =5
1(223-220) = - ls daala
6- Beniwal, B.S., V.P .Ahlawat and K .Rakesh .2003 .Studies on the effect of spacing
and pinching on growth and flower production of chrysanthemum cv. Flirt .Haryana
Journal of Horticultural Sciences 32: 228-229.
7- Beveridge, C.A. 2006. Axillary bud outgrowth: sending a message. Curry Opine
Plant Biol., 9: 35-40.

8-Cheng, W., Coleman, D. and Box, J., 1991. Measuring root turnover using the
minirhizotron technique. Agric. Ecosystems Environ., 34: 261-267

50



Tishreen University Journal. Bio. Sciences Series 2017 (5) 23211 (39) adadl) duaglsull aglall @ 0y daals Aas

9-Custodio, L., Carnerio, M. F., and Romano, A., 2005. Microsporogensis and
another culture in carob tree (Ceratoniasiliqual.).ScientiaHorticultureae, 104, p.65-77.

10-Gomez-Roldan, V.; S. Fermas; P.B. Brewer; V. Puech-Pages; E.A. Dun; J.P.
Pillot; F. Letisse; R. Matusova; S. Danoun and J.C. Portais (2008). Strigolactone inhibition
of shoot branching. Nature, 455: 189-194.

11-Padilla, F.M. and Pugnaire, F.1.2007. Rooting depth and soil moisture control
Mediterranean woody seedling survival during drought. Functional Ecology, 21, 489-495.

12-Pan, W. |. Bolton, R. P. Lundquist, E. J. and Hiller, L.K. 1998.Protable rhizotron
and color scanner system for monitoring root development, Plant Soil 200, pp.107-112.

13-Rakesh.K., R.S. Singhrot, R.P. Singh and J.R. Sharma. 2005. Flowering and yield
response of Chrysanthemum to GA3 and pinching treatments. Haryana Journal of
Horticultural Sciences 34: 93-94.

14-Ryagi, V. Y., Mantur S. M. and Reddy, B. S. 2007. Effect of pinching on Growth,
Yield and Quality of Flowers of Carnation Varieties Grown under Polyhouse. Karnataka J.
Agric. Sci., 20(4): 816- 818.

15-Shani, E.; O. Yanai and N. Ori 2006. The role of hormones in shoot apical
meristem function. pinus sylvestris, Curry Opine Plant Biol., 9: 484-4809.

16-Sunitha, H. M. 2006. Effect of plant population, nutrition, pinching and growth
regulators on plant growth, seed yield and quality of African marigold Targetes erecta L.,
An M. Sc. thesis, Dharwad University of Agricultural Sciences, India. 72 p.

17-Van Staden, J. and A. Carmi 1982. The effect of decapitation on the distribution
of cytokinins and growth of Phaseolus vulgaris plants. Physiol. Plant, 55: 39-44.

18- Zohary, D. 2002.The place of origin and the nature of dioecy in the Carob
(CeratoniaSiliqua.L).Nuicis- Newsletter.11, 38-40.

51



