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Table (1): Mean ionic concentration (mg/L) , pH and EC of bulk precipitation and throughfall in different forest stands .

E.C umohs/c H Anions <l 53y Cations <l slsl) il
ol 3 305 Silo P I S047 | HCOs K* Na* Mg? | Ca” (Stand)
oo 5l sl e
483.6b 7.1ab 23.9a 120.0b 153.5b 15.4b 8.8b 21.7b 36.0c Eucalyptus camaldulensis
- ‘ . \ »
763.2b 6.9b 18.8b 1489a | 223.3a 22.9a 10.5a 18.7b 27.2d o) sl sada
Pins brutia
Dtall jada
452.2b 7.1ab 10.9c 70.5¢ 99.5¢ 10.9bc 5.5¢C 30.6a 66.8a Platanus occidentalis
g 8l i
302.4c 7.3a 4.9d 79.7¢ 95.1c 6.7C 4.0d 19.3b 32.0cd Populus nigra
sl adie
562.0b 7.1ab 5.9c 158.0a 130.0b 11.9b 8.0b 35.8a 45.20b Var horizontalis
Cupressus sempervirens
da giaal) dalaial)
1452 d 6.0c 2.4d 7.6d 91.5¢c 2.2d 1.6 ¢ 9.5¢C 16.0e Open area

(P < 0.05) Jain) (5 sinsa 2ic | gina a3 Y aa) gl) 3 gandl Craa g all i Jaad A il gial)
Note : Same Letters indicate samples which are not significantly different (P < 0.05 ) within acolumn using Duncans test .

196




Mesopotamia J. of Agric.
Vol. (45) No. (3) 2017

ISSN: 2224 - 9796 (Online)
ISSN: 1815 - 316 X (Print)

b, WA el i laa
2017 (3) 232l (45) alaal

DY) Gl e 338N UV slpe 8 il i1 5 ol ol SU (3801 a3 i) daws 1 (2) Jsaad)
Table (2) : Concentration ratio (T/P) and net flux (T-P) of cations and anions in bulk precipitation (P) and throughfall (T)

Anions <L sy Cations < sol<ll BENR

Cl~ S04° HCO5 K* Na' Mg* Ca* Stands

2.4 7.6 91.5 2.2 1.6 9.5 16.0 Mg/L (P) & siiall dakaiall adl
23.9 120 153.5 15.4 8.8 21.7 36.0 mg/L (T) 53 eyl . .

9.6 15.6 0.5 6.9 55 2.6 2.2 (T/P) 4w Eucal‘;; Jiﬁfg;;nﬁ lensis
21.4 112.3 62.0 13.2 7.2 12.1 20 mg/L ( T-P )Gl s
18.8 148.9 2233 22.9 10.5 18.7 272 (T) 5380 oY ool g

7.6 19.4 2.4 10.3 6.5 1.9 1.7 (T/P) s i F',.)*b e
16.4 141.2 131.8 20.7 8.8 9.1 11.2 (T-P) el iia ns brutia
10.9 70.5 99.5 10.9 5.5 30.6 66.8 (T) 538 eyl el s

4.4 9.2 1.0 4.9 3.4 3.1 4.1 (T/P)duws Platarfué OC);‘&: ntalis
8.4 62.8 8.0 8.7 3.9 21.0 50.8 (T-P) gl ila
49 79.7 95.1 6.7 4.0 19.3 32.0 (T) 5380 ey s

2 10.4 1.0 3.0 2.5 2.0 2 (T/P) & Potpulu;?i“;ra

2.4 72.0 3.6 4.4 2.4 9.7 16 (T-P) gl ila

5.9 158 130.0 11.9 8.0 35.8 452 (T) 538 ey N
2.4 20.6 1.4 53 5 3.7 2.8 (T /P s Cupresjus Sm)“‘r‘;’;rvirens
3.5 150.3 38.5 9.6 6.4 26.2 29.2 (T-P) &l ila

Al all 358 IS Adbinal) jaliall 3380 5 ALK LB guall (HUSA/aRS) i sV g i slSH 3833 2(3) Jsaall
Table (3): Annual fluxes of cations and anions (Kg ha ) in bulk preC|p|tat|on(R)and throughfall (T) in different forest stands

Cl” S04° HCO3 K* Na* Mg** Ca™ Stands ki

33.4 256.8 214.6 21.6 12.4 30.3 50.3 (T) Eucalyptus camaldulensis s sidlS sl e
26.2 318.6 310.2 31.8 14.5 26.0 37.7 (T) Pins brutia (s ) Jusiall jaie
21.0 150.8 191.5 21.1 10.6 58.9 128.5 (T) Platanus occidentalis Jtia)) yais
8.8 170.5 169.0 11.9 7.2 34.3 56.8 (T) Populus nigra § sl i
8.5 338.1 184.7 16.9 11.4 50.8 64.1 (T) Cupressus sempervirens sl jade
5.3 16.3 195.8 4.7 3.4 20.5 34.2 (R) Open area 4 sidall dikaidl
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Table (4) : Mean concentrations (mg/L) of heavy metals in bulk precipitation and
throughfall in different forest stands.

— Heavy mgtslls (ppm) Zﬂ#ﬂ\ palial) - (Stands) salad
0.13 ab 0.29bc | 0.031ab 1.37a Eucalyptus camaldulensis o« sid\S sall jauiia
0.14a 0.34b 0.049 a 1.24 a Pins brutia &sdl s suall jada
0.05¢c 0.36b 0.044 a 0.27b Platanus occidentalis Jtall jais
0.10b 0.32 bc 0.056 a 1.32a Populus nigra g &l da
0.01d 0.64 a 0.031 ab 0.07 bc Cupressus sempervirens sl jada
0.01d 0.113c 0.012b 0.01lc Open area 4s sidall dalaidl)

Note : Same Letters indicate samples which are not significantly different (P < 0.05) within acolumn
using Duncans test .

D) o e 338Ul jUaall olia (A (5 praall jualiall (axdd @831 ilay 38 5l 4 1(5) Jsaad)
_ _ (Ypale)
Table (5): Concentration ratio and net flux of some of heavy metals in bulk
precipitation and throughfall.

Heavy metals L&l jaliall sl

Cu Pb Zn Fe Stands

0.0 | 0.113 | 0.012 | 0.01 Mg/L (P) 4 sisal) dekaiall sl

0.13 | 029 | 0.031 | 1.37 | mg/L (T)sau) Ly SIS
13.00 | 2.566 | 2.583 | 137 (T/P) s Eucal;’;tuscémﬁlensis
0.12 | 0.177 | 0.019 | 1.36 | mg/L(T-P ) &l il

0.14 | 034 | 0.049 | 1.24 (T) 538Ul UaaY! . . .
14.00 | 3.009 | 4.083 | 124 (T/P )i ‘f’)s.‘fﬁ‘.ﬁ‘“
0.13 | 0227 | 0.037 | 123 | (T-P) e Lia s brutia

0.05 | 036 | 0.044 | 027 (T) 53801 ey Gl

500 | 3.186 | 3.667 | 27.00 (T/P)da Plata;us'occ'iﬁa:malis
0.04 | 0247 | 0.032 | 026 | (T-P) gl jia

0.10 | 0.32 | 0.056 | 1.32 (T) 52801 ey . 4 ot
10.00 | 2.832 | 4.667 | 132 (T/P)aws Po%ulug“i";ra
0.09 | 0207 | 0.044 | 131 | (T-P )&l ia

0.0 | 0.64 | 0.031 | 0.07 (T) 5380l ) e

1.00 | 5.664 | 2.583 | 7.00 (T/P s Cupresé’us sé’;“‘mvirens
0.00 | 0.527 | 0.019 | 0.06 | (T-P )l ia

0.10 § 58 s Ll ¢ Mol e 5iaale 0.01 ¢ 0.1 ¢ 0.05 o) (Ao A5 jaliall sl
o Lisina Colia) 088 5il/asle 001 A siial) Akl Ll ¢ GusillS sl jadia g bygine ity oli jil/asle
s Chudaeva o2 sl Le e Al o2 casdil ¢ Hil/aale 0.01 gl jadia lae Le jaliiall gies
Warle 0,031 aminl) 38 55 s m sy i (5 Uae¥] slas AlaasS e agind 5 3 (2008)
i) gall iy o yill g olaall gl e agind 33 (8 (2009) Os0a)s Koulousaris gdialdl adl Jaa 5i L
el O Ly Cua Wial (3 (2006) OsA)s Ruschetta sas) bag asyl s Jlad (8 gall (e 4k )
Sn Akl L) o) Ll 5il/aale 0.00315 Alad) Jlacdl st 32800 jUaaY) & CilS puaiall Ao

202




Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) Gl y A el )id1aa
Vol. (45) No. (3) 2017 ISSN: 1815 - 316 X (Print) 2017 (3) 232l (45) sl

0.0009 4 paiall 38 3 &l oAy Uaa¥) olia a3 ey Jil/pale 0.0014 by Cus Bellinzago 4
e 0.09 < 0.04 ¢ 0.13 ¢ 0.12 & (laill puaiad 38 1 e o) sy (505080) Gas ¢ SU/pake
g sl Jlaadly sosiaally e gillS ol jalda (A1 ¢ 10 ¢ 5 ¢ 14 ¢ 13 Cnly S5l Ay yil/aale
JLiSa/paS (.19 by L (o)l () Gliay pladl) jeaie (e 43S el G (6 dsall) o ¢ 5ol
Caaly 288 (5 HAY) Hallall Ll 5l jadia A US8/a3S 0,01 4peS J8) Cily a3 jusiuall ada
da sl dskiall g laadls g o8l 5 (e sl S o) jaldie S8 ellhy )liSa/a2$0.02 < 0.10 < 0.18 ¢ 0.18
¢ 0545 Ruschetta ol all Joa s Lal s jlie ds siball dsbsall 2ol o2 jsiats ¢ sl o
2 Verbania Pallanza b S e (8 450/2a8/a3S [ 44 ulaill paie 38 55 2l &ua (2006)

Ll

Jldael 5 33800 SUlaa¥) IR e i) (o)) ) Alal ) (USa [ a2S) ALED paliall pulia 1(6) Jsand)
Ll ,all 5 58 JOIA da gl dikhial)
Table (6): Annual flux of heavy metals (Kg ha ™) in bulk precipitation and throughfall
in a different stands.

Heavy metals L&l jaliall .

Cu " b Zn Fe Stands sl

0.18 0.41 0.04 1.91 Eucalyptus camaldulensis o= sid\S sall jauiia
0.19 0.47 0.07 1.72 Pins brutia s il nsiall i
0.10 0.69 0.08 0.52 Platanus occidentalis Jball s
0.18 0.57 0.10 2.34 Populus nigra g 58l jade
0.01 0.91 0.04 0.10 Cupressus sempervirens sl yaiia
0.02 0.24 0.03 0.02 Open area 4 yidal) dakaial)

BULK PRECIPITATION AND THROUGHFALL QUALITY AT
DIFFERENTS FOREST STANDS IN NINEVA GOVERNMENT

Ibrahim, I. A Ammar, F. K
Forest Dept., College of Agriculture and Forestry, Mosul University. Iraq
E-mail: eng_ibrahim1958@yahoo.com

ABSTRACT

The present study investigates the chemical composition of wet atmospheric
precipitation over Mosul city ,bulk precipitation and throughfall under five different
stands (Pinus brutia, Cupressus sempervirens, Platanus occidentalis, Populus nigra
and Eucalyptus camaldulensis) were collected through rainy events during 2011-2012.
The concentrations of the chemical constituents of water soluble ions included some
cations such as (Ca™ , Mg ,Na*! , and K*™) and anions (HCO5", SO,%and CI" ) and
five of heavy metals (Zn ,Cu , Fe , Mn , and Pb)Electrical conductivity and pH of rain
water and throughfall were also Measured . Results of the present study showed that
mean value of the precipitation pH indicates that rainfall was slightly acidic whereas
throughfall was almost neutral , also the concentration of most cations , anions and
heavy metals increased in throughfall compared to open area precipitation

Keywords: Bulck precipitation, Throughfall chemistry, stands.
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