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Table (1): the effect of preservatives studied in the Modulus of Elasticity (MOE) (kg / cm’)

black poplar wood which treatment by three fungi and three laboratory incubation

periods.
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O (CCB) maladll (5 ) sl a5 58 Aladlall 5alall i Pans / 23S 365,94 &y Jane calins ll 5 ey pladlly
Alaleall oo bl A8l b gl o lay Lay AN il Hladlly Alaleall iliell 8 250 3 68 L gluse e Lalaal)
Gl )5 1385 (CZC) (Sla s ST eli 1 oy )5S 3ale il @l _Lg_gg:i_)}ma@)é sy baadl Al ) (A laall)
Mga o D (a 52y cCpanill o el Amy iy (el a0 Ald g B lSI) iy 15IS 38 (CCA)AsL s S Gulaill
(A)ad)) Alelad) s i) O gie (5 ) 52 Lay GLISU (550 sall 2l a8 e Laliad) 8 Cranls Lagen Ladall)
il LY (5 3) sl 2l c_\h}mme.ﬁésla\s;l\@\.@\ Aadlal) o gall Craalis Groanill (o el Ailal any
u.w_m‘fd\ 4.\.»:\;.\]\ UJ))-J‘ &_’LA}‘)S:;JLAMB}LUA;&_’L’)ML'U.QM\ P u\.wdh\.uhs &_’L'J.le\.a dabu]\
e b e (Pas [ 23S 324.68) ab Jaxe Ui AL alternata bl dlebeall cilipell 8 2801 553 (oalass)
b i) 553 sl Cumie ) Al s HSIuladl) il ) sala s (L sine (Pams / 43S 365.94) kil dlelall
Pl g;ﬁujﬂ‘ Gl 3l oy ) oS 8ala g oLy sina (Pans / 23S 362.29) Ac. camptosporum iy dlabea) cilisll
e Al e (%ans [ 238307.21) Ac. camptosporum bl dldeall cilimll 8 23l 5 o8 (aladil Canie
2 558 (e Coiaid SN iy phadl) of aad by yladll 508 ey L gine (P / 43S 365.94) il dlaladl)
g phaly Jualat ol ) Sl e ol (Las B sina B 5 58 353 5 (534 5) L Aldlnall ligall & L (5l sal
Msu.\_.aa_d\g_a\‘)_\a‘).u\_uﬁ} L@Jd.a\:_d\u_z.umﬂm‘ a}suas;uﬂg_\mé\.iaﬂbj\ J\}A\t\mubdbsj L\).ta.n
e ol L e o [ 23533164 Jea \-u»u LI (o) sl 251 B8 B gV il 6 58 2 i

. H/ed285.86égdm‘fﬁ\a)3;y‘wmaﬂ\o)ﬁul;u
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Table (2): The effect of preservatives studied in the Modulus of Rupture (MOE) (kg / cm’)
for black poplar wood which treatment by three fungi and three laboratory
incubation periods.

o Cpanil) 3y Y . | Llae Omanill 5y
S| dalal sald (e ] 058) o e R (0e)
Cpmaniill . i effect of (MOR) (kg / cm)) adsalall saLal) .
L incubation Fungi /i skl . Incubation
incubation iod ungi /<% preservative iod
eriod perio & perio
P preservative N AC A C (Month)
221.24 be 203.41 b-f 203.80 b-f | 212.42b-f | 265.29 ab Control
o114 236.98abc | 210.05 b-f 217.69b-f | 254.91a-d | 265.29 ab ccB ,
. a
252.23 ab 246.55 a-e 250.86 a-d | 246.22a-e | 265.29 ab CCA
254.12 ab 264.66 ab 261.97 abc | 224.56 b-f | 265.29 ab czc
199.67 cd 175.05 d-g 175.90c-g | 182.44b-g | 265.29 ab Control
o156 244.38abc | 209.48 b-f 249.28a-d | 253.49a-d | 265.29 ab ccB .
. a
252.67 ab 261.10 abc 223.95b-f | 260.35abc | 265.29 ab CCA
269.52 a 318.34 a 24336a-e | 251.09a-d | 265.29 ab czc
171.23d 108.84 g 168.64 efg | 142.15fg | 265.29 ab Control
224.49abc | 209.36 b-f 180.85b-g | 242.48a-e | 265.29 ab ccB
212.73b 8
220.93 be 248.15 a-e 209.48b-f | 160.79fg | 265.29 ab CCA
234.29abc | 231.08a-e 220.70 b-f | 220.08b-f | 265.29 ab czc
b Hdadll da g ilg*
223.84b 217.21b 220.92b 265.29 a 20kl Lo s 5
Average fungi effect
231.16abc | 23358abc | 23454abc | 265.29a | 2 ﬂhj:d L\li‘ﬂ‘ J“‘J‘
s v o e <l 5 (panil
ZL‘"A“ Bl Lo i 50 240.99ab | 223.12abc | 236.84abc | 265.29a | 4 | effect of interference
verage preservative between the incubation
effect 199.36 bc 194.92 ¢ 191.38¢c | 265.29a 8 period and fungi
197.38 b 162.43 e 182.78 cde | 179.02de | 265.29a | C Sl e el il
235.29 a 209.63 cd 21594 bed | 250.29ab | 265.29a | CCB Sy phaill 5 dlsilal
effect of interference
241.94 3 251.93 ab 228.10abc | 2245ad | 265.29a | CCA between the
252.64 2 271.36 a 24201ab | 231.91ab | 26529a | czc | Preservativeand fungi

A Control:C : Alternaria alternata< AC :Acremonium camptosporum «N :Neoscytalidium dimidiatum
.0.05 Jlaial (5 sivsa dic 3 ganll 2axie S50 LA o Lgi Lagh [y sina (RIS Y LgiDaa 5 50 jall ol gl CiaY) iy o 3 ) ildass siall *
The averages with the same letter for each factor and their interaction is a non-significant according to Duncan s multiple test at rang

CCA sl (prcanill (e 4l 5,580 (3 o5 Jan o1 2dadlal) salall g cppcaniill 5,58 Jadas s Glaty Lad

0.05.

CCA bl s a1 5l lialy ol 3l 5 ol sall 3 e Uy gine calias ol 2as [ a28371.04 Jana
Jaxa ol Aaila 50le 505551 5l i 3 )il e Zais / 228 306.05 5 308.78 Jaxe: CZC s
Zoss | 23S 215,036 ))3ke il

sl Ao Lliall 8 534S cuilS CCB ddailall salall ol aas <y yhadll  ddadlall salall o Jalaill 3l e
2 238 S CCA 33be o) ani (s 3 AL alternata bl Jubaal cadall LI 5 3) sl 2l 5 68l Al
s3la s Ac. camptosporum s A. alternata cx il Jabaall Coiall CLI (5 ) sall 2811 3 58 aid e Laliall
N. 5 A. alternata cpbill L aall CLEAM LI (5 ) sal) 211 358 28 e Laliall (8334 culS CZC
.dimidiatum
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Table (3): the effect of preservatives studied in the tension parallel to grain(kg / cm)for black

poplar wood which treatment by three fungi and three laboratory incubation

periods.
= (i) 0 o g e
Opasdl | TS effect of tension parallel to grain (kg/cm) sl 5oLl (0e)
L incubation Fungi /i skl : Incubation
incubation iod ungl /=- preservative iod
eriod perio & perio
P preservative N AC A C (Month)
258.40 ¢ 219.96 f-i 223.73 f-i 223.96 f-i 365. 94 abc Control
33174 351.38 ab 328.65a-e | 349.30a-d | 363.64 ab 365.94 abc CCB )
T4 a
371.04 a 369.62 ab 370.22 ab 378.36 a 365. 94 abc CCA
346.15 ab 349.31a-d | 315.86a-e | 353.50 a-d 365.94 abc czc
239.85¢ 215.75ghi | 203.42hi 174.28 i 365. 94 abc Control
31633 b 329.80 ab 307.61a-e | 305.33a-e | 340.53 a-e 365.94 abc CCB A
' 355.40 ab 31553 a-e | 361.35abc | 378.77a 365. 94 abc CCA
340.29 ab 361.90 abc | 309.10 a-e | 324.22 a-¢ 365.94 abc czc
215.03 ¢ 178.70 i 162.24 i 153.26 i 365. 94 abc Control
313.58 ab 295.25b-e | 268.45f-h | 324.68 a-f 365.94 abc CCB
285.86 ¢ 308.78 b 215.85ghi | 362.29 abc | 291.06 c-f | 365.94 abc CCA 8
306.05 b 269.92e-h | 307.21a-e | 281.15d-g | 365.94 abc czc
Gl yhaall L gia ails*
285.22 b 294.87b 284.41b 365.94a 1ohdl b e
Average fungi effect
5y o Jaladl) il
ALl 3oLl Lo i il 315.98 abc | 313.98 abc | 330.79 ab 365.94 a 2 ng:ﬂb _J‘j‘
Average preservative 300.10 bc 299.10 bc 300.19 bc 365.94 a 4 effect of interference
effect between the incubation
239.99 d 270.99 bed | 266.55 cd 365.94 a 8 period and fungi
237.76 b 204.80 ¢ 196.46 ¢ 183.84 ¢ 365.94 a C Sl e Jalsl i
332.58 a 310.50 b 307.69 b 346.22 ab 365.94 a CCB iy yladl) 5 Aladlal)
effect of interference
345.07 a 280.33 ¢ 364.62 a 369.40 ab 365.94 a CCA betweenthe
330.83a 327.04 ab 310.72b | 319.63ab 365.94a czc | Preservative and fungi

A Control:C : Alternaria alternata< AC :Acremonium camptosporum «N :Neoscytalidium dimidiatum

.0.05 Jlial (5 sl i 3gaall AA:_\AUSJAJL\A;\M@Mbw@ﬁ(@b\&;adﬁ\&bﬂluﬁ\ﬂuasud‘)muu_ﬁ\u\.]aujuj\*
The averages with the same letter for each factor and their interaction is a non-significant according to Duncan s multiple test at rang
0.05.

diad 3adlall L) il O yedal fwdil) cily ady Jalaall Guddd) 3 8 A g aal) Ad2AY) 3 gal) LS
J}Jy\)}g\@sqmu&gu)@qaﬂummmﬁ\ui(4)@@\64?@}‘3\;};\1\)};1\
oa)\_..a‘gc.bual\uga\.ksl;l\A\JAMAJAM\‘_}J\}‘MAM\}cuudhmJEA(L@_m&}deuanqu})

a5, ey ¢ uucm!‘ O g wﬁ 2y 3N, d|m|d|atum; Ac. camptosporumuaulﬂﬂ m)’—db
wﬂo‘)ﬁua@\juuﬂhd.nu\ u.maj\ cd)k_..au.cl_t}.xuuﬂnj\ cd)k_..cn_\...as;.ﬂ u.\...a;.d\u.n‘)g.m\
e Lald e.ul\ Llle OYara e Llaal) ) ddadlall o) gally dlaleal) g_u\} «N. dimidiatum ksl 4.‘4\;}

¥ N. dimidiatum s Ac. camptosporumcs kil ».a CCA 25 A, alternata ,-kill .2 CZC5 CCB
dal) 30%a e U sine cadiall 300 a cinid) Guoanil) e el Aulai 3 58 aay cJulaall e adal) 5 sine
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) Adadlal) ol sally Adalaall 315 N dimidiatum Dbl dala s Hedl day )l 5558 Guanall y i ylailly Jalad)
ddll s siwa (A N. dimidiatum s Ac. camptosporum ¢ kill s CCA 83k Aala 5 dlle aidy Lalaiay)
diall 303 e U sine (andidll) 300 a Cocadill el (e el Alai 3,8 gy by kil el e
3 sally Alalrall 35 «N. - dimidiatum _bdlls dlebeal) dala 5 el drg i 5 380 (pazmaall 5 il yhadlly Jaleal)
N. sAc. camptosporum (g -hill 2a CCA 33e iald g o ddll 30 a aud o Jaléall ) 4 dadlal)
il eyl Hlaall g A daalal) salall il Jalas el S50 5 A, alternata ,bdll 2 CZC s3la s dimidiatum
N. 5 Ac. camptosporum &) il dala 5 3 5 ) sal) add 3383a (e Cadd il yhadl) o aas @il yhadl)
3 sally By Lad s AL alternata shadll (e s sine 3oL 5 (Lagin 5 5me 3O 2525 052 o)dimidiatum
CCA adadlall salall Leliadl (LS5 by yadlly Jrabaall cniidl) 3% a e culaila Adadlal) ol gall off aas da8lS0)
) (Adila 3ale (¢ 52) A0 lial) Alalae ) Luls Legia Lo T sina Lilidy o) )31 CZC 5 CCB o (s sine (3l
P | 235 290.87 &l Jana ol cidac|

Y Craandl) J_\B&_‘.&}s.\lsﬁu.u.aa.d\ 38 83 ) e 2l ) a:);..al\ua.usl\u\mu\)_\sl\ 58 e
o)&&\uw\o)ﬁu&nu;;‘sﬁ H/ezs379800)\mé.\\ﬁmdmuw\ g_i\).\aushéch}uu
U"“(H}Y‘ 3 sl §ediang ) PPN bﬁu‘\}/u:\m“ 58 Jalas el aS5 4 ¢ H/eas33493 cl\d.lu ds\
5 Ll sy Sl 5 o) pall (L e Gsine alias o il 5 Zans / 23S 403,333 CCB 33l (puaall
o plade gy 5a0all Jane ol Adadla 5ale (525 5 a1 5yl il (a8 %o / 23S 347,152 CCB 53l
Sualae alias) aas G paal) z daill paead ASlSual) cilially Lalal) iliall ddaade ore 2o / 035 246.93
by yladlly Jags Alalaal) g Adadlall o) galls Alalaall e climll sa3all g LIS (5 ) gal) 28l g el Salaa g 4 g jal)
Santos 2ST i Lgile (o dadll Il iall Jl 138 5 i g yaall iy Ll el Vel ol cdaef )
Lpdia A i€ il yhadll Jady ) il La e )5S Adadlall o) gally el e aiall o (2012) Delmenezzis
ey o)l asall daual A4 giall Al G A8e JP}&A)AH@LUM O el o S e s yladl) 40353
e o gl gl 3l cliall Jf LS ) e of i 88 Lgy sl 5 4 g sal) (Lelaa oL
1.92 «aly a8 4 4 A alternara Shadl) s 388 3 el all Al Calal) u”lt_qml\m\ﬁbmjf&\
O s 15,7150 A5 el Jalas 558 26l dai 5 16,7206 uSH Joalnal 5 8Ly 2880 G e Cualy as 8 0%
‘;ALS.A s aadlf (e QS s 82,3900 e lasa caladl 6l 288 A Ac, camptosporum hall LAY
2 2.10% sl 288 A A N dimidiatum shdl) cusd g ¢ sl Ao 14,.40% 5 16.72 % 25 el 5 sl
Curlingas s 281 1 13.08% 45 5 el Julaal 3 g8l 288l dviii 9 15.62% Sl Jualaal 5 58lls 28801 dad S s
05 o somall 28l 8 yeday il el A ladl) Alal) At QLEAY) 558 8 28l 0 (2002) oAl
slinil 358 (alddil ) (525 5-10% 4ty CLEAY) ()5 4 281 of (1978) Wilcox 815 dilall Lasy)
gl ¢l iy dasijall ga 1 il iy yhay a3l o (2006) Raberg <l s «50-70% e iy
Sl ((MOE s MOR) sLiai¥) il 48 jae JSA e gaill 5, Soall Jal yal) 48 jaad (el sia Joaail 2 ay
ey Y5 ( MOE s MOR) A—sSailSuall s —iall 8 (82l o) ,(1993) Morrell s Winandy
Aapde ) ookl o saglly LaaY i 3l 3 sy 385 LD Galadl ) 55l 28 laiey A5 lie il e 4 - 3
paibadll (8 58 g MUl éfu-éﬂ‘ il kit Jadl Letaslia (s2a o g hsall LS LS5 A8 Hha 5 LTl oS
il sk o il al (e gl il 5 (201105575 Hashemi s 2000¢Hill) s S A€l 5 4l
ailadll & \)m@\uuuu)uu Dl Aais )30 ) g gl B (Bl Sigaa ) 0 il
«Stark s 2000¢ 5 a1 s Curling) o8 (& o=leas¥) &gas J8 3 gl = Lalasi) s Lae lia sy Aaileal)
Lah Alalaal) clipall 558l 8 28 el jels s sadlall s LIS (g 51 sall il daal dpilly Jlall @S (2001
OB A e dle Gl Ay gl (e (0550 L s ) sl e 35S0l daad all (8 elly eda 5 il phadlly
OF Al (5 il pmia e Jasd ) il il ylaé G (2008) Kretschmann JLal dus ) il (=liasy)
3Ll dda o 3 Ml Leia s AY) aibadll e g claiy) g Aliadl Je 5V e il o6& ) sl ddac
(20020541 s Anderson) a3 LleSl el sSall e Lelaas! gossdil] Lgia glia 3 ol o8 LEaS
L a2l Jalea (it 5 Lgiilin L Ganty LA LLe) (ailiadll 3 ) s of (2002) Bohnoff JS3s

OF 3 Glaadl Jralall ) gaaill da 4SSl ciliall Ll )l 4saal (2005) Wolcott s Schirp s
28 Aailal) o) gall 2818 of Lyl Jaadl 5 i SalSaal) (558l 8 € pmds ) g5 cadiall (e Al G )i
1ia 5 Ll ol oy jhaal) i mdd OMA (e Ak giaall yoe 0 laalls A3 Jlie LEAY) jsax mis e Cilee
pads () o3 Adadlal) o) sall alasiud of (2000) Adegeye s Adetogun s (1998) Adetoyn G JS oS3k ae Gi
) s adadlall o) gally Aldlaall (o g Glldy g el yadl) e Ul Calall o5l (8 aadll e JBy ) sl Sllae
«Donath s 2003 « s3T5 Adetogun) SalSuadl Laal 53 ot e b LA ALY yac 2|
.(2011<Vignalis 2004
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Table (4): the effect of preservatives studied in the hardness (kg / cm’)for black poplar wood
which treatment by three fungi and three laboratory incubation periods.

5 Cmcanill 5 yid (YH/?"&)“M‘ Canill 3 yid
S| akalal el : S (e)
Cppanil) . . effect of hardness (kg / cm’) Aailall 3oLl )
L incubation Fungi /i shill . Incubation
incubation iod ungr /<< preservative iod
eriod perio & perio
P preservative N AC A C (Month)
331.73 cd 320.20 def | 296.89 fgh 299.97 fg 409.85 a Control
379 80 404.16 a 403.27 a 396.83 a 406.68 a 409.85 a CcCB )
o0 a 403.33 a 403.42 a 403.37 a 396.67 a 409.85a CCA
380.02 abc | 343.22 cde 360.02 bc 406.97 a 409.85 a czC
293.96 d 226.36 i 276.50 h 263.14 h 409.85 a Control
364.98 abc 313.44 efg 346.74 cde 389.90 ab 409.85 a CcCB
354.08b "33 35ah | 40344a | 409.84a | 310.16efg | 409.85a CCA 4
374.08 abc 360.01 bc 316.58 def 409.90 a 409.85a czC
246.93 e 156.55 j 218.14 i 203.16 i 409.85 a Control
334.93 ¢ 347.15 be 316.84 deg | 310.11 efg 351.81 cd 409.85 a CCB
381.49 ab 403.42 a 402.97 a 309.70 efg 409.85a CCA 8
364.16 abc 360.05 bc 276.66 g 410.09 a 409.85a czC
33418c | 33455c | 3465la | 409.85a bl dau i 00
Average fungi effect
367.53 abc | 364.28 abc 377.57 ab 409.85a 2 58 o Jaladl) gl
. o s eyl Cppanill
Adailal) salall Jass 5 )
A ° ey 325.81bcd | 337.42bcd | 34327 hed | 365.94a 4 effect of interference
verage preservative bet h
effect . %vx{een e q
309.21d | 301.97d | 318.69cd | 409.85a 8 Incubation perio
and fungi
290.87 C 23437 d 263.84 d 255.42d | 409.85a c salall G Jadall il
@y il 5 Adailal)
372.09b 34452 ¢ 351.23 be 382.80 ab 409.85 a CCB effect of interference
between the
389.38 a 403.34 a 405.39 a 338.85¢ 409.85 a CCA preservative and
372.75b 354.43 bc 317.75¢ 408.98 a 409.85 a czC fungi

A Control:C : Alternaria alternatac AC :Acremonium camptosporum <N :Neoscytalidium dimidiatum

.0.05 Jicial (5 sise e 3 gaall adwtie (K50 LAA) Canen Ly L Ly sine Gt Y LiDIa 5 5l Jol sall CoyaY) iy & i i) Cillaws i) *

The averages with the same letter for each factor and their interaction is a non-significant according to Duncan s multiple test at rang

0.05.

THE EFFECT OF SOME PRESERVATIVES ON TO BLACK POPLAR
Populus nigra L. WOOD WHICH TREATMENT BY SOME DETERIORATION
FUNGI IN MECHANICAL PROPERTIES

Z. A. Tememe

College of Agriculture,
karbala University. Iraq

W.J. Kasir

College of Agriculture and Forestry, Mosul University. Iraq

E-mail: Sabah gz@yahoo.com

ABSTRACT

The results showed the effect of preservatives on some mechanical properties of black

poplar wood which treated with wood decay fungi)Neoscytalidium dimidiatum, Alternaria
alternata, Acremonium camptosporum)such as bending strength modulus of elasticity (MOE)
and modulus of rupture )MOR). the results revealed the effects on static bending property
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which involved (MOE) and)MOR). It was shown that the highest decrease in the values of
(MOE) and )MOR) were found at the last stage of incubation and the lower loss in these
values appeared in the first and second period of incubation.the results also showed that there
were no significant differences among the fungi and the type of preservatives used in this
study, while there was a significant differences between them and the control.

With respect to the values of tensile parallel to the grain and hardness , the results
showed a variation in their values according to the different in the incubation times, the
highest values of tensile and hardness appeared in the samples incubated for two months
followed by the second incubation period(4 months) and then the lowest values of both
properties obtained at the last stage of incubation.lt is also found that the three kinds of fungi
decreased the values of tension and hardness in the wood samples but there was no
significant differences among them in their effects on the same properties.it is also noticed,
that , all the used preservatives in this study preservated the decrease in the values of tensile
parallel to the grain of the wood samples treated with them, also the infected samples of wood
treated with the preservatives maintained a high values of hardness , in which (CCA) was the
best and differed significantly from (CCB) and (CZC).

Keywords: Wood preservatives CCB, CCA «CZC; mechanical properties; Soft rot fungi;
Brown rot fungi.
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