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Difference in Cadmium, Zinc and Lead Accumulation of Poplar and Willow Species
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Abstract: A soil culture experiment was carried out to investigate the effect of Cd, Zn and Pb combined pollution on biomass, heavy metal
concentration and total uptake, bioaccumulation coefficient( BCF ), transportation factor(TF) in 14 poplar and willow species. The results
showed there were significant differences among the poplar and willow species in biomass of leaf, stem and root, stem height, heavy metal
concentration and total uptake, BCF and TF. With an increase in heavy metal concentration in soil culture, heavy metal concentration and
total uptake in poplar and willow species increased significantly, and BCF decreased obviously, whereas TF had almost no change. Heavy
metal concentration in Populus x euramericana(Dode )cv. ‘Nanlin—-895” (Nanlin 895), Salix jiangsuensis CL. ‘61-1"(61-1) and Salix
jiangsuensis CL. ‘795’ (795) were very high, the largest Cd and Zn concentration in leaves were detected in 61-1(29.23 mg Cd kg™ and
1410 mg Zn -kg™), but these species showed low metal tolerance and biomass. When biomass and heavy metal concentration were consid—
ered together, the heavy metal total uptake of 61-1 and Populusx euramericana(Dode )cv. ‘Nanlin-95’ (Nanlin 95) was larger in tested
species, enrichment ability of heavy metal in them was stronger, and the largest Cd and Zn total uptake in leaves were detected in Nanlin 95
(205.62 pg Cd-plant™ and 5 897.94 g Zn-plant™). 61-1 and Nanlin 95 hold promise for phytoextraction.
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Table 1 Physical and chemical properties of used soil

- HEHAE T (Soil property)  F3ET(Soil 1) 4 1 (Soil 1)

S /mg kg 451 15.73
B mg kg™ 464 1442
S mg kg 359 1061
BV /mg kg™ 65.19 59.27
B mg kg™ 13.73 23.13
S /mg kg™ 33.11 40.19
J/mg kg 20.03 19.61
BK/mg kg™ 0.02 0.17
A /g kg 0.82 1.99
A g kg 34.38 97.07
ARASH/mg kg™ 60.63 117.05
Wi A /mg - kg™ 65.3 80.3
MR/ mg - kg™ 20.3 25.8
B mg - kg 150.6 168.3
pH(H,0) 7.77 7.73
HHLF/g kg 21.6 30.3
BHES 722 iz /emol - kg™ 21.9 232
WA wWi%
Kk 8.3 9.0
G A 442 44.6
{2 A 47.5 46.4
T i+ B+

T AR 0.02~2 mm, ¥k 0.002~0.02 mm , K7 <0.002 mm,
Note: Sand 0.02~2 mm, silt 0.002~0.02 mm, clay<0.002 mm.
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Table 2 Effects of Cd,Zn and Pb combined pollution on leaf, stem and root biomass and plant height of poplar and willow species

g B S g B g B 7
ftcfl Species ALHE Treatments Lcjf[ ﬁﬁiﬁjﬁant" %wf%ﬁfﬁz -ﬁjiant'1 R()Ilfizjzfs//i -tﬁant" Stem }Tig'?n//:gn-lplant"
2205 +E L 5.63+3.14 6.44+1.47 1.63+0.35 129.33+20.11
+HE 6.71+1.33 8.72+2.26 2.20+0.41 143.00+14.42
287 +3E 5.95+1.03 11.04+0.88 2.09+0.25 142.33+6.43
T 4.70£1.35 8.84+2.51 1.47+0.29 130.00+0.00
61-1 e 5.08+0.30A 5.96+1.04A 1.29+0.53 122.00+5.57
+3El 3.75+0.21 3.20+0.07 2.03+0.57 92.00+16.46
795 +3E 1 5.70+1.49A 11.26x1.75A 0.93+0.14 152.83+11.45
Rl 3.93+0.45 8.32+1.11 2.04+0.03 128.67+30.99
928 +3E 1 4.53+0.82 6.58+2.41 0.83+0.40 125.33+2.08
T 5.78+1.73 6.94+3.98 1.24+0.32 113.67+36.12
hE 1S il 6.91+0.75 8.81+3.30 2.02+0.52A 107.50+12.50
+3El 5.81+1.14 6.71+£2.05 0.75+0.48 118.50+0.50
JESANT] +4E ] 11.79+4.95 15.34+2.38A 1.56+0.91 128.00+27.06
R 9.67+2.15 9.61+2.04 0.66+0.28 134.33+29.37
P107 +3E 1 17.78+8.38 10.71+5.03 1.36+0.21 99.50+12.50
+Hel 15.58+1.37 14.22+2.43 2.29+0.76 100.00+3.00
4% +HE 1 20.27+5.99 10.71+5.03 1.36+0.21 99.50+12.50
+Hel 14.39+2.39 9.19+3.47 1.94+0.84 81.00+15.00
0Nl 7] | 7.16+2.93 6.13+2.36 0.31+0.21 100.00+16.00
R 6.96+0.09 6.64+0.17 0.54+0.18 93.00+9.00
TF3 % | 13.39+2.30 10.92+3.23 3.18+0.49 123.67+4.73
+3 13.85+4.13 13.49+2.86 2.40+0.35 135.33+21.03
PR 895 +E L 5.51+0.13 2.70+0.28 0.56+0.28 80.67+19.66
+3E 4.96+0.58 2.52+0.38 0.36+0.07 54.25+27.75
Rk 95 +3E 20.04+3.19 14.36+2.83 2.64+1.54 113.50+1.50
L 19.08+3.72 14.01+3.27 1.95+1.53 122.50+12.50
=15 +iE 7.75+1.31D 9.75+2.32B 2.41+0.31 106.33+7.02
T3l 11.36+2.46 11.51£1.96 1.61+0.10 99.33+13.20
ShFD Species ok ok ok ok
ALFE Treatments n.s n.s n.s n.s
SR/ FE Species/treatments n.s n.s * n.s

T A R Al — SO R ) A 25 5 B35 (P<0.05 ) 3 ¥ R ZE MR (P<0.01) ;% FORZEF B (P<0.05) sn.s FoRZEFAEH

Note: A indicates signifcant difference between the soil I and soil Il in same species(P<0.05); ** indicates highly significant difference(P<0.01);* indi—

cates significant difference(P<0.05) ;n.s indicates no significant difference.
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Table 3 Effects of Cd,Zn and Pb combined pollution on Cd and Zn and Pb concentration in leaf, stem and root of poplars and willows

=2y £ 02E5F3H

hFRR Abrg Cd &1 Cd concentration/mg kg™ Zn & Zn concentration/mg - kg™ Pb & Pb concentration/mg - kg™
Species Treatments It Leaf 2% Stem #2 Root It Leaf 2% Stem H2 Root It Leaf 2% Stem H2 Root
2205 +3E 1 9.92+41.28CDE  6.29+2.78CD 7.66+2.51CD 278.55+95.43DEF 79.51x16.10AB 167.91+48.48B 1.2240.14E  0.71£0.04BC 17.74+12.19BC
S8 15.45+1.70 6.53+1.41 791£1.22 468.67+64.87 95.31+5.25 205.60+25.17 1.39£0.17 1.06£0.15 20.99+2.05
287 +45E 1 15.56+1.42B  7.43+1.65CDE  9.27+2.18A  458.49+107.48BC  59.55+2.50DE 174.15+31.17AB 1.41+0.33BCDE 0.82+0.09BC  23.83+7.47A
SN 16.89+1.28 4.63+2.08 13.27£2.27 737.22+84.09 73.04+14.07  278.08+94.96 1.86+0.41 1.28+0.67 38.97+2.36
61-1 +4E 17.31+1.54A  5.09+245BC  7.63+x0.94BC  764.11£115.77A  80.49+11.21A 133.35£17.22B  1.63x0.34AB  0.68+0.02BC 24.23+11.04A
S8l 29.23+8.56 10.15+£1.66  10.44£2.59  1410.08+394.68  116.69+26.35  223.71£94.99 2.47+0.56 1.57+0.55 35.95+5.61
795 1 12.50+4.02BC  6.90:0.90B  8.72+2.01AB  509.23+101.43B  69.92+4.77BC  148.53+35.65B  1.39:0.22ABC  0.78+0.18BC 18.92+10.86AB
S8 16.37+3.67 1033+1.22  13.1943.60  813.50£209.18 94.36+6.27 210.66+79.00 2.60+0.62 1.85£0.75 32.28+2.33
928 44l 9.46+1.19CD  6.66+0.80CDE 10.03+2.46A  321.84+79.32DE  69.45+8.04BCD 161.59+71.20A  1.47+0.21DE  0.82+0.21BC 13.67+2.02BC
+HEl 16.57+0.34 5.08+2.79 13.83+0.18 451.56+26.84 80.37£15.81  328.04+21.26 1.42+0.27 1.42+0.80 27.76+4.11
FE 1S FHET 959:0.62CD  6.59:0.96BC  6.23+0.55CD  254.76+38.52CD  65.28+0.68BCD  81.21+1849C  1.16+0.01DE  0.62+0.06BC ~ 7.76+4.97C
+aEl 16.78+1.67 8.71x0.05 7.96+1.11 677.08+228.85 94.05+25.76  157.87+21.49 1.76+0.08 0.94+0.22 21.23£3.53
A H3ET 740£1.09GH 6.72+0.48BCD 5.51+0.29D  135.21+17.28H 39.77£9.13G  51.75+0.90D 1.42+0.14DE  1.12+0.46BC 11.25+5.40BC
+4E 1l 7.55+2.53 6.72+0.14 7.68+1.73 162.58+14.80 38.3244.72 64.0£10.81 1.43+0.20 0.84+0.16 22.82+6.01
P107 +3E 1 5.76£0.17H  5.341+0.60CDE 6.72+0.69CD  121.46+23.83H  44.89+7.65FG ~ 57.62+13.28D 1.20£0.16E 0.59£0.08C  10.27+2.00C
F4gE 1l 5.32+0.44 6.21£2.07 7.26+0.73 179.57+24.13 49.41£6.13 72.11x15.99 1.27+0.22 0.84+0.08 15.30£6.40
FHerttn HEL 8.60£0.79FG  2.06+042E  6.72+0.56CD  134.59+22.43H  41.85+1.29FG  41.45¢6.79D  1.29:0.21CDE  0.78+0.20BC ~ 7.35+0.73C
Sl 9.62+1.11 5.95+1.99 9.05£2.20 226.70+61.18 56.95+11.47 83.30+46.60 1.8240.27 1.84+0.52 20.53+2.91
Wl +3E1 743:021FG  5.62+0.53CDE 7.63+0.34CD 146.11+11.65FGH  42.75+8.08FG  61.05+17.50CD  1.4620.06BCD  0.90+0.13B  16.84+5.51BC
Sl 9.53+0.42 5.89+1.08 8.89+0.95 311.68+0.22 57.31+0.96 80.41+2.87 2.3140.06 2.1840.44 22.48+1.61
THE3S 81 9.62+1.19EFG 4.73:2.19CD  6.21+1.62D  169.37+66.52H  41.80+15.13FG  54.90+2.38D 1.44£0.55DE  0.92+0.41BC  9.99+0.94C
+3 10.21+0.78 7.69£1.65 6.46+1.01 171.17£18.32 49.27+5.05 77.00+15.84 1.54+0.68 1.63£0.17 19.86+4.78
A 895  tHET  9.74D+0.86EF  7.58+1.48A  7.22+0.67CD 195.73+51.26DEFG 49.67+10.13CD 72.20+17.56CD  1.33+0.06A 1.08+£0.10A  10.50+0.48C
R4l 12.61+0.40 16.12+1.71 8.52+0.52 475.86+104.64 93.59+15.18 121.12+9.00 347£1.27 4.70+2.48 16.50+0.50
koS L 7.20£1.90FG  5.29+2.19CDE 8.01+1.80CD 124.11+1533GH  34.39+4.20G  57.41x6.41CD 1.07£0.03E  0.43+0.01BC 19.77+7.67AB
R4l 10.65+0.96 3.02+4.27 8.99+2.78 290.46+143.55 46.03+1.00 89.53+2.45 1.2940.21 1.50+0.09 30.72+6.52
=Jt1%5 4+l 7.73:142DEF 4.85+2.44DE 6.59+1.20CD 143.35+21.07EFGH 54.91+15.75EF 71.56+19.73CD  1.73+0.09BCD  1.34+0.51BC 21.08+13.76AB
SN 14.03+1.05 5.56+0.64 8441221 392.15+124.64 5792+12.71  111.46+31.64 2.01£0.05 1.08£0.36  30.53+15.00
S Species ok ok ok . o . . o o
S B Treatment s o s o s s s s o
F A H sk ok n.s e n.s n.s ok ke n.s

Species/Treatment

TE AN PR RO [ iR 2 A1 22 Sk .3 (P<0.05) 3 %% FOR 22 AR 35 (P<0.01) 5% FOR 225 35 (P<0.05)sn.s FURZEFARE . T,
Note: Different letters mean significant difference among the species(P<0.05) ;** indicates highly significant difference(P<0.01);* indicates significant

difference( P<0.5) ;n.s indicates no significant difference. The same below.

BRI, SR A S (2008 ) BF5E A5 H, Cd kA R, AR
b SRR E E AR = S, Hob 938-18 5%
BN R AR TR E R T H R ARNE

7 Cd V5 YR ma A I B>, i v (2010)BF5E
KB, 5 mg-kg'Cd AbHEXT 29 MR TG 2R KBS A
KA WA, LG R85 22 Sk B i K,
AW ER, 1ECd Zn Pb BEABE ST , R

B IR i P 25 MR A e VR o A A 2
S, HAP R AR 895 (Nt 25 AR B R T R AR
95, T X PRIz 78 I 5 251 3L 1 AR A i A=
Py A 247 318 B 4 R W28 X R AR 895 11 il o
FE R T RIS, Hra bk 895 (RPN HE 48 & A A K
(W3 3), 61-1 1795 2% MAYRpEE HIEE SR
S B ARG 0T B 2 I, 2205 928 A1 =AE 1 S RA
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F 4 Cd Zn .Pb EGTEXIEH M ZE AR Cd.Zn . Pb BIRYEHIFIT
Table 4 Effects of Cd,Zn and Pb combined pollution on Cd and Zn and Pb total uptake in leaf, stem and root of poplars and willows

L Jisi Cd BT g #'Cd Total uptake/pge plant” In SV gk Zn Total uptake/pg- plant” Ph R IU/g  #'Ph Total uptake/pg-plant”
Species  Treatments — fif Leaf 2 Stem 1 Root I Leaf 2 Stem ¢ Root I Leaf 2 Stem 2 Root
2205 THET 5725:3455DEF  4267+23.53DEF  12.17+3.73ABC 1561.05+1 072.93CD  516.38£168.90AB  276.62+101.54ABC ~ 6.77+3.75F  4.56+1.20DE 28.86+20.19ABCD
N 102.31£11.40 57.6724.13 17.635.62 3 147.60+780.98 823.25£17345 459.89+141.97 9.30:2.13 9.13£1.97 46.45:10.72
287 L 9177+10.28DEF  82.90+24.79ABCD  19.39+5.37A 2777211 079.28BC  656.85+48.61AB  364.2483.07AB 8.19:0.69F  9.04+147BCD  49.85:17.36AB
I 80.58+29.64 38.32:10.05 19.86+6.35  3527.84x1350.72  634.70+159.47 411.812176.84 8.88+3.60 11.62+6.64 57.008.57
61-1 T 87.85:8.58CDE  31.5817.97EF  9.83+4.55AB 3 880.43:632.03A  473.12+50.60CD  168.85£68.01ABC 8.24+1.32EF 404:0.82E  2740:0.36AB
D 110.51+38.27 32.55¢6.03 21434792 5328581 77592 374.6091.98 485.38+305.08 9.24+2.03 5.02+1.70 75.20+32.82
795 1 68.03£16.50EF  77.03:9.53AB  825+3.04AB 2 888.72+800.10BCD  791.02£167.95A  140.79+£55.20ABCD  7.74+090EF  9.01+3.24AB  1849+13.20ABC
HHE 64.7919.72 86.30+17.27 20.75:6.84  323410£113370  783.48:101.74 427.12+153.06 10.28+3.25 15.65+6.89 65.66+4.33
928 e 3 4234+401EF  42.76+11.84DEF  8.81:6.17ABC  1414.49£13235CD  445.27<117.17BCD  149.01£130.18ABCD ~ 6.57:0.68F  5.07:0.89CDE 11.01£5.11BCDE
I 96.07:30.11 30.87£13.53 17.10£4.50 2 628.62£901.76 525.40£227.22 407.36+122.32 8.00+1.60 9.18+4.82 33.85£7.95
FE 1S HEL 6654:1147DEF 55.89+13.38BCDE  25.89+23.63A  1741.13¢7691CD  576.324221.12BC  374.45+356.75A 798+0.78EF  5.35¢1.55DE  40.43+40.88AB
TN 96.16+9.44 58.28+1744 20.65£26.57  3757.28+579.72 577.96+19.63 409.80+527.08 10.29+2.49 5.83+042 54.48+70.26
Bl BEL 89.96+4991DEF  10346+19.99A  843+4.55BC  1573.80£653.80D  595.61+56.97BCD 80.20£45.64E 16.73:6.93CDE  17.16+7.18AB  14.59+3.12CDE
+HE 69.76:13.89 64.49:12.93 500234 1 555.09+262.31 363465642 44.14£25.38 13.63+2.23 7.87+0.38 16.24:10.58
P107 L 103.06£5098DEF  62.01£16.19ABC ~ 23.88+10.82A 2 077.88+764.67CD  526.70+183.83AB 212.74+126.05ABCDE 20.57+6.68ABC  6.82+2.01BCD 37.52+21.55ABCD
N 83.00+10.81 91.34+41.03 16924733 2777.96+193.79 712.48£199.01 169.33+84.80 19.89+4.06 11.99+2.52 36492347
F1# il 169.56£35.38AB  20.00+5.90DEF  9.26+2.18ABC 2 593.26+351.02BCD 454.71+224.29BCD 54.95+0.53DE 248243444 739+1.81ABC 10.15+2.53ABCDE
el 138.3328.61 51.72+19.50 16.97+6.29 3 164.48+264.39 496.69+109.82 141.19+40.84 25.90+3.88 16.004.63 40.6522.02
ity 1L 59.322337EF  33.16:9.98DEF  240:1.67C  1011.34£344.00D  243.02+51.37DE 2221£17.85E 10.63+4.72DEF  5.80£2.89BCD  6.27+5.13DE
I 60.403.77 38.9526.18 463+1.09 2 169.25£26.54 380.37+3.37 42901293 16.09+0.23 14.56+3.29 11.85¢3.18
UF3s il 127.24+12.68BC  50.28+2391ABC  20.06+7.79AB 2 167.62+421.33CD  482.87+312.25BC  175.24+31.38BCDE  1845:3.56ABC ~ 9.17+142A  31.76x5.64ABCD
I 139.70+32.58 101.99£23.44 15394233 2381.254754.54 659.12+121.48 185.26+47.95 23.22+16.17 22.10+£5.91 47.73£13.26
Mp89s I 53.65+4.73F 20.333.59F 4.124239C  1081.18£302.56CD  134.85+36.72E 39.22+17.24E 7.35¢0.38DEF  2.95:0.57DE 5.76:2.64E
N 62.32£5.39 3991£1.75 299037 2 398.70£797.65 229.69+3.08 44.90£9.70 17.70+8.33 10.90+4.48 5.89+1.25
koS I 14835¢61.18A  82.16+46.37A  23.92+17.09AB 2 519.77+703.67AB  505.58+15746BC  16142£105.32CDE  2142:3.92AB  6.17+1.32AB  64.01£50.70A
el 205.62+58.06 3245+45.89 13284834 5897.94:3 831.89  648.21£164.51 170.84+132.21 25.20+8.82 20.66+3.63 48.7336.88
=1s ] 59.10¢9.22CD  47.78+28.08CDEF 15.67+1.53ABC 1124.20£322.22BCD  514.90:63.93BC  168.54+24.56CDE ~ 13.49+2.89BCD 13.09:5.77AB  48.12+2545AB
Rl 160.17+43.12 63.54+9.40 1359+3.63  4554.80£224749  655.89+105.93 179.86+53.22 22.76+4.61 12.20+£3.40 48.77+23.69
At Species % ** ** ** ** ** ** o ¥
L Treatments ok ns ns ik * # ok ok R
Spegifr/l"/r&ijiems ' " " e e e e " e

FAIG, A0, X Ui B EE 4 V5 e Xt 61-1 F1 795 119
AR, X 2205928 A1 =4k 1 S Hy A KA
e, 61-1 F1 795 (AN & & & i m e AR K
SN R (R 5). 25 b, E4 R 5 YLt
AR MR SRR KM R E S EER
TS I R Ak 895 .61-1.795 2Y EhH 4 )& & &t i
o
3.2 Cd.Zn.Pb
TIEIR M
Pt IR 4 HLA RS A s S RE T B &R
TERE , FEARBAE AN (1) F A T e R

BIEEMGRMNINEEREE K6

SIRMRE s, Hob Cd SRS Y H 10
fi LA B (2) B E 4R R I KoL 05 (3) A9
RIS IR AR IR AR A 4 T
fETER 2R, R BN ,CdZn Pb Z /155
T AR B LA 25 AR Cd . Zn Pb % A
SR, K TF F BCF Z [RIMFTE R 22 5% . R
pnff 61-1 F1 795 M 25 # Cd.Zn . Pb i) & EIHHK
15, 112205 FvE 145 3 FhEE 4 )@ & e RA8; i
ih IR AR 895 BRAR Pb Fr i fikAh, HAh&S#E P
Cd.Zn Pb & EAEALEA I S AP ey, P1O7 FHL
WK 95 &4 Eh 3 FE 48 S RAL. 54
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Table 5 Effects of Cd,Zn and Pb combined pollution on transportation factor(TF) and bioaccumulation
coefficient(BCF) of poplars and willows
WE b T BCF
Species  Treatment Cd Zn Pb Cd Zn Pb
2205 +HE 1 1.1338+0.6579BCD  1.1032+0.5252DE  0.0695+0.0365CDE 1.7259+0.5035BCDE  0.3641+0.1173B  0.0026+0.0002EFG
S 1.3317+0.1317 1.2809+0.2738 0.0577+0.0077 0.6649+0.0753 0.1798+0.0242 0.0011+0.0000
287 T+ 1.1488+0.3054DE 1.1626+0.2531DE 0.0470+£0.0204E 2.2681+0.2317B 0.4301+0.0932B  0.0028+0.0002DEFG
Sl 0.6680+0.0273 1.1900+0.4411 0.0379+0.0126 0.5637+0.0969 0.2106+0.0140 0.0014+0.0005
61-1 +3El 1.4447+0.4255A 3.0206+0.7671A 0.0516+0.0209DE 2.3862+0.3685A 0.8491+0.1030A  0.0031+0.0004BCD
+3E 1.9622+0.1809 4.0805+1.6549 0.0598+0.0240 1.3010+0.3497 0.5656+0.1618 0.0019+0.0005
795 FHE 1.0188+0.1406CDE  1.5222+0.4616CDE  0.0646+0.0335CDE  1.9283+0.2224BC 0.4639+0.0570B  0.0027+0.0003BCDE
+4E D 0.9871+0.3280 1.7320+0.7841 0.0655+0.0155 0.7798+0.0538 0.2254+0.0470 0.0020+0.0004
928 +4E ] 0.8180+0.2420E 1.2868+0.6745E  0.0806+0.0184CDE 1.7313+0.1737BCDE  0.3802+0.1019B  0.0030+0.0006DEFG
S8 0.7541+0.1463 0.7814+0.1227 0.0508+0.0094 0.6622+0.1246 0.1766+0.0163 0.0013+0.0003
hE 1S ] 1.2647+0.0399AB  2.0099+0.8682BC ~ 0.1693+0.1460BC  1.7445+0.0995BCD  0.3291+0.0663B 0.0024+0.0002FG
+HEN 1.5807+0.0906 2.2925+0.5645 0.0621+0.0058 0.7961+0.0668 0.2566+0.0962 0.0012+0.0001
Bl HHEED 1.2978+0.1226BCDE  1.5402+0.3591CDE  0.1362+0.0726BCDE  1.5807+0.1065DEF  0.1713+0.0373C  0.0035+0.0007CDEF
+HE 0.9373+0.0543 1.6059+0.3353 0.0531+0.0203 0.4537+0.0818 0.0697+0.0055 0.0011+0.0001
P107 +4E ] 0.8391+0.1345E  1.6251+0.4426CDE 0.0935+0.0114BCDE  1.2369+0.0648F 0.1935+0.0202C 0.0026+0.0002FG
+HE 0.8030+0.1045 1.6701+0.2820 0.0823+0.0467 0.3694+0.0489 0.0815+0.0067 0.0010+0.0001
Pt +8 1  0.9575+0.2297CDE  2.4770+0.0976BC 0.1520+0.0476B 1.4076+0.2186EF 0.2217+0.0414C  0.0030+0.0007BCD
+HEN 0.9585+0.3447 2.1518+0.5907 0.0900+0.0183 0.5198+0.0905 0.1138+0.0373 0.0017+0.0002
T +4E 0.9241+£0.1052DE  1.6511+0.3484BCD 0.0790+0.0328BCDE 1.5641+0.1934DEF  0.2088+0.0205C 0.0034+0.0003BC
+3E 0.8720+0.0055 2.3329+0.0483 0.1011+0.0182 0.4926+0.0494 0.1300+0.0019 0.0021+0.0002
UHE3% il 1.2327+0.3255BC  2.0132+0.3748BCDE 0.1193+0.0412BCD  1.6249+0.2252CDE  0.2390+0.0526C  0.0033+0.0009BCD
+8E 1.3911+0.2830 1.4725+0.2444 0.0811+0.0026 0.5631+0.0731 0.0774+0.0127 0.0015+0.0004
k895 +HEI 1.2552+0.1047AB 2.1274+0.7876B 0.1196+0.0107A 2.0009+0.0896B 0.3178+0.0772B 0.0035+0.0002A
+8E1 1.6216+0.1963 2.8833+0.6141 0.2321+0.0090 0.8744+0.0520 0.2403+0.0428 0.0036+0.0001
MAk9s  +3ET  0.8751+0.4548CDE 1.5379+0.3451BCDE  0.0455+0.0197DE  1.4342+0.4447DEF  0.1871+0.0212C 0.0022+0.0000G
Rl 1.0542+0.4056 2.0996+0.9633 0.0464+0.0118 0.5553+0.0348 0.1293+0.0562 0.0013+0.0001
=Jdt1%5 43T  0.9668+0.3810BCDE 1.3696+0.3275BCDE 0.0919+0.0533BCDE  1.3646+0.4179DEF  0.2023+0.0089C 0.0042+0.0007B
+8E 1.2064+0.2929 2.2125+1.1228 0.0620+0.0370 0.6203+0.0168 0.1552+0.0460 0.0015+0.0002
S A Species ook sk sk sk ook ok
AbFE Treatments n.s n.s n.s Hk ok ok
fn P/ Ab ¥R e . o s « o

Species/Treatments
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