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(1. MR RAE: a. b2

WE . LI FF (Paconia suffruticosa * Feng Dan’ ) 52 H W b Bl A I B2 (9 41 P+ 5 A R D538 (P suffruticosa
‘ Roufurong” )5 AL G M SCmARE 7047 T 3% 0( CK) 300,600 F1900 mg + kg™ Cu il 2514 F HB 4 K AN
HBRAERR LSRRI B FROGEE A b, I BB T ISR B R TRRB AL Cu R RN ia ey, SRR &R R i e
WRBE Cu AbHR 5 I 32 W TR BE R — AR B 5% IR i 35 25 57 (P>0. 05 ) , — AR B 38 1 3 D> F X R (P<
0.05) ;i M- AR, o R R0 2 MK B2 A AE 900 mg - kg™ Cu R0 F AR T X IR HEZE B A2 ZE 600 mg - kg™' Cu
W T B TR, 7 Cu A &0 T A4 o MHEE b MBS E SR 5B R EZER,SoD &tk
2725 T4 5 28 300 mg » kg™ Cu LB POD W& PR T IR MDA & - FIH 2228 o/ AR T4 IR, T2 600 F11
900 mg - kg ™' Cu ZLFH/5 POD J&E PR T-XF R MDA 7 i TX IR 483 o/b LUAE 28 T X i, oA R BT i ik
JE Cu AbFRS AR Cu &R 1 T 2R IRRA Cu T ik ViR P (1 44 i 720 ¥ 385 i L% 888 vo 1% B i i o Cu B
PP T X B 25 Cu & BRI T IR it ZEFIAR 1 P Ca Fe \Mn Fl Zn % 5t DA S ZEFIAR T i) Mg &5 o s % R
SR T X HRE R b 22 S AN 1 3 s v Mg 5 e 389 Wl 35 v T 0 R ik P RAR e K R R 2R h K A
R T IR S IR 7E 900 mg + kg Cu MHE A0 T IH AR Y K & 35 0 2 8 X IR, AR Cu MEER
B K, MR Cu BB B RE /N NZER Y Cu $518 R E K, MR ZEM B Cu §5i2 R E/b HAR 25
X Cu M RELL S 22300 AR EI AR EIZEM Cu s KRB BEMM T, 280 has R s . U
KPR REA BT P PSR IR Cu Wi AT — s Mt vl PR Cu 15 HHEMIIE &

KHER: Cu i ; HF; ARKIENR; EHIEE,; 0GR, Cu B4R
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Effect of Cu stress in soil on growth, physiology and Cu enrichment ability of ornamental peony
( Paeonia suffruticosa) DONG Chunlan', XU Yingchun]a'(D , CHEN Yahua', CHENG Jiagao® (1.
Nanjing Agricultural University: a. College of Horticulture, b. College of Life Sciences, Nanjing
210095, China; 2. High-Tech Agricultural Demonstration Garden in Tongling of Anhui Province,
Tongling 244131, China) , J. Plant Resour. & Enwviron. 2013, 22(2) . 39-46

Abstract: Using 5-year-old grafied seedlings of Paeonia suffruticosa ‘ Roufurong’ whose rootstock is
P. suffruticosa ‘ Feng Dan’ seedling as experimental materials, some growth and physiological indexes,
and mineral element content in different organs under stress conditions of 0 (CK), 300, 600 and 900
mg - kg™' Cu in soil were analyzed and Cu enrichment and translocation abilities of different parts of
grafted seedlings were compared. The results show that after treated by Cu with different mass
concentrations, the lengths of new branch and primary lateral root of grafted seedlings have no significant
difference ( P>0.05) with those of the control, primary lateral root number is significantly less than that
of the control (P<0.05). But only under 900 mg + kg™' Cu stress, leaf area, specific leaf weight and
main root length are significantly lower than those of the control, rhizome diameter under 600 mg - kg™’
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Cu stress is significantly higher than that of the control. Under Cu stress conditions, contents of Chla,
Chlb and total chlorophyll in leaf all have no significant difference with those of the control, while SOD
activity is higher than that of the control. After treated by 300 mg + kg™ Cu, POD activity is higher and
MDA content and ratio of Chla/Chlb are lower than those of the control, while after treated by 600 and
900 mg + kg™' Cu, POD activity is lower and MDA content is higher than those of the control, and ratio of
Chla/Chlb is significantly lower than that of the control. After treated by Cu with different mass
concentrations, Cu content in root is higher than that in stem and leaf, and increases gradually with rising
of Cu mass concentration and is significantly higher than that of the control, but Cu content in leaf is
lower and that in stem is higher than those of the control. Contents of P, Ca, Fe, Mn and Zn in leaf,
stem and root, and Mg content in stem and root are higher or lower than those of the control but with no
significant difference generally. Mg content in leaf is significantly higher than that of the control. K
content in leaf and root is higher than that of the control, and that in stem is higher or lower than that of
the control, in which, K content in leaf and root under 900 mg - kg™' Cu stress condition is significantly
higher than that of the control. Cu enrichment coefficient of root is the maximum, and that of leaf is the
minimum. Cu translocation coefficient from stem to leaf is the maximum, and that from root to leaf is the
minimum. And Cu enrichment coefficient of root, stem and leaf and Cu translocation coefficient from
stem to leaf, root to leaf and root to stem all are significantly lower than those of the control. The result of
comprehensive analysis shows that the seedling of P. suffruticosa ¢ Roufurong’ grafted by P. suffruticosa
‘Feng Dan’ as rootstock has a certain resistance to Cu, which can be used for repairing the soil polluted

slightly by Cu.

Key words: Cu stress; Paeonia suffruticosa Andr.; growth index; physiological index; mineral element;
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Cu enrichment ability

P} ( Paeonia suffruticosa Andr.) H A5 7R &5 BB
B RN IS 0 SCAL N TR, TR A2 RN B %, 7 [ B bl
EAHBRE . PR ORI I AR AR ALY
PG 7 X )72 RSP ( Paeonia suffruticosa © Feng
Dan’ ) ARAE 4 PHERE BIBG A, SR RGP SE 2R B ARG
A, b A2 ( Paeonia lactiflora Pall.) ifi K& ik, 5
P Al B AT AAT 2 O il AR e R A PR AH LG, DL
PRWSR IR N P IS R A D AR = /I BUK UL N B N
e PR . R AT A7 — R Cu B
05 FETELRORE L R X A K R A KRR
600 mg - kg™ LUF Y Cu il BA BRI, % T 900
mg - kg™ Cu WRAWEA —E Mit4ED I8 B XSExE
Cu V5 Y HIEMIE RO B

AR E NN G T LR R Cu W30 X 35 K
( Cucumis sativus Linn.) {75 FEAEHT, 45 tb e,
PRt PHE 3 A KOG R b, oA FTRE 4 = 41 P it
Cu BEJ1. il , VB3 R HILARPE R fili A (8 4 3 i A
“PIJEFE (“ Roufurong’ )5 4 A I 45 H O S U0 B RL,
WEFE T AR T v B 1438 Cu Jolpats %o FLAE R AE B4R
PREGFENE, IF S0 A T HAR ZE AP Y POK Ca Mg,
Cu Fe Mn Fil Zn F it DL Cu & 5 1618 24, LI
o R PHEEE G T Cu PR SO AL, IR B 4t
FHEE Cu 1594 HIEIIE I,

IR

1.1 ##

SR R A R 2 P A e UL B A ) A 3 AR
BT W SR R N 47, DURPRSE A B AR
IR TR C RS 0 AR AR /N B K 35—
W 5 ARG O SR
1.2 Ak
1.2.1 X3 Cu e &® 2009 4510 H 15 Hift
1T AR S Ak o R T IR Rt Al K205
P2 R B SRR IR 201 FESY
BAE T, L, APURERE21.34 ¢ - kg™ | 2A
FE0.75 g kg B P FE11.67 mg - kg | &
K FE 115.73 mg - keg™' L A BAS Mg & &= 64.39
mg ° kg_l\ B HAE Ca s H1218.06 mg - kg_l‘ﬁ
RS Fe 12 9.77 mg - kg™ AARLAS Mn 55 128. 64
mg « kg™ AR Zn 18,65 mg - kg KL Cu FF
H12.8 mg - kg™, 3% pH 6.62,

BHRA TR AN 39.0 em 5 36.5 em B9
RITEEN A 24 kg, LI E MY Cu Kb FHVR K
- 558 5 4 AR (R R 5 el Kl R R 4 Cu™ JBE UK LE
1:1 B HBIme ) ) YR A 5], BB AR (300 mg - kg™ ) |
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(600 mg - kg™') (900 mg « kg™ )3 > Cu 4bHK
S, LIS AR 8 1R A 3 X B (CK) o B Ak
T 1 RR, BRALIE 3 2 A 1 NER, SCIR N,
K32 Be s 1 7 kAT UK, B2 2= w30 P ) 0 3
X 25 A B A T I R — 2
1.2.2 #gAFalE SRABPRIORE L T 2011 4 6 H
TR AR R BE BT SR AR I 1 i e T A T
A BRFEARINGE . Hirp P T (MDA) SIS S I
B ANk AR A B AR (SOD) 1 P I s SR
FINBT 3512 a3 S 9 il ( POD ) 1 0 2 R FH A
BIARE L 2R A i R L AR BGE S

T2011 45 9 F Hajil e 45 b AR B 1 25 A K
FEbR o T A BRGNS R A B | F2 AR B R — 2 A
HRAC BB FIE AR = RO AR 25 B A% 5 R FH B 4R34 I
T R SR AT FL R s B i 5 o 5 48 T — A AR
AR

T-2011 4 9 J rh i) SR AR £ b BRAE B B HE AR o
AR ZE 3 4y, B SRR R R A5 4 S vk
T4, PR A B KU UE 3, T SR K4y e BT
105 °C 47 30 min, ZRJ5 T 80 °C T E 40 ffi i, W
Jaik 60 B VOKARIR) : V(R ARR) = 3:1 IRA
R X RE Al AT 2, SR 5 R ] Optima 5300 DV 45 51
Sk Y (3EE PE 22w MEFE S P LK Ca Mg,
Cu.Fe Mn fl Zn B&
1.3 BIESITSH

FE T IV AL AR, Cu 1Y & 5 R

x1

iz 280 Cu BER B =MPHL P Cu &/ L3
Cu F i Cu ¥4 R B =R E Cu /R4 E Cu &
i,

KT SPSS 20. 0 GE it 73 Mr A% 52 56 K 47
T3 22000, IR H] LSD K S5 22 LL#K

45 RAn o #7

2.1 1 CuBMEXHAREEEKOZME

TE 3 Cu MR AIE FHPFA RN 250 S 4R 2E
IEHER A AERRE LR 1, iR 1 W LUE . 8 A
JEt W Cu W b 35 5 B2 B Y AR AR A B —
AR A B 5 T 0T BE AR T o0 BEAH B 0 1 2 2%
(P>0.05) ., %300 mg - kg™ Cu &b 35 f5 425 14 - 1 AX
X B 22 5 AN 1 3 T 48 600 1 900 mg + kg™ Cu
AR B T AR /N R L AU 3 5 6 R I
25 (P<0.05) , W] 900 mg - kg™ Cu 4b 34 5 20
IEREH A R, AN IR B Cu e b B
J 1662 T LU T R T2 AR B A I R e 4R
900 mg + kg™ Cu Ab PR A% H I 5T 5 A AR 1 B 5 %
A WEES, SAFBEEKE Cu Mo b3 5 G4
B AR ZE ELAR ) T4 R L 600 mg - kg™ Cu b3
HAMEHE G A R EER, AR BEEEE Cu
U3 Ah P 0 4 T — S AR B i 1 /0 X I H 22 5
I8 IR (HAS LD B E] 22 N

2

T8 Cu BB TR RE S EAERBESEKIERNZN(XLSE)

Table 1 Effect of Cu stress in soil on growth indexes of 5-year-old grafted seedlings of Paeonia suffruticosa ‘ Roufurong’ (X+SE)")

Cu YR /mg - kg™ WG om MY em? - HOH PG/ mg - om™ ﬁ%ﬁﬁé/mm EMRKE/em g iR Primary lateral root
Cu mas R Length of Area of Specific leaf Diameter of Length of -
U mass concentration oo branch leaf weight rhizome main root #dk Number  KJ/cm Length
0(CK) 4.7+0.2a 132.29+7.62a 6.06+0. 56a 9.39+0.39b 19.1+0.8a 10.2+0.9a 5.1+0.4a
300 5.6+0.9a 140.76+9.96a 4.76+0.45ab 10.08+0. 80b 18.0+1. lab 6.4+0.7b 4.7+0.5a
600 5.3+0.9a 117.02+8.23ab 4.62+0.53ab 12.58+0.45a 18.8+0.8a 5.9+0.6b 5.1+0.4a
900 4.2+0.4a 92.76+9.22b 4.17+0.20b 10.69+0. 15ab 15.9+0.8b 7.2+0.7b 5.10.5a

D RGO/ NG AR R4S LSD ¥ 25 5 1.3 (P<0. 05) Different small letters in the same column indicate the significant difference by LSD test

(P<0.05).

2.2 11 Cu MBI H A EEE A BRI
eI Cu A A N EE PP R 22805 R4

R R g R B AR AL LR 25 1 b SOD

F1 POD % LA B MDA &2 1k 3 3,

2.2.1 g EA4E0Hw  Lad 2 FHEE Cu

Jopa A B A e e i PR R B W] A S Al
R, MR EENIEZR (K 2) T 2 A
B Cu 30 A0 UG 3 T R P 2R R o
2R b A4 3R 5 iy T 0 I A T ) B E
SXEIIC R H 225 (P>0.05) , LB Cu Mg x4t}
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Al ¢ PR SRR I I Ak R A AR R B

S, (HA AP 2R R /b WA AR T X B, HLRE

Cu ST VR B 0 2 5 52 B0 B i 0/ N 1 e 34, Hovp
600 11900 mg « kg™ Cu AL FHAL A4 K o/b HLH S

XREA 2% 5 (P<0.05) , KT B FREEE Cu
e A B AE P F A R RIS S AR IR AR R
R RS, Ho WS 3 o A AR R A
HIVERRR,

®2 LB CulpEMHARM AXE'S FEREHITE PIHRR S BN (XLSE) "

Table 2 Effect of Cu stress in soil on chlorophyll content in leaf of 5-year-old grafted seedlings of Paeonia suffruticosa ‘ Roufurong’ (X+SE)"Y

Cu JREHKE /mg - kg™

et AR /mg - ¢!

Content of chlorophyll

C rati Chla/b
u mass concentration Chla Chib Total
0(CK) 1.55+0.12a 0.62+0.06a 2.17+0.19a 2.51+0.06a
300 1.64+0.08a 0.67+0.05a 2.32+0.13a 2.45+0.05ab
600 1.48+0. 16a 0.64+0.05a 2.13+0.20a 2.30+0.07bc
900 1.43+0.05a 0.64+0.02a 2.07+0.06a 2.25+0.02¢
D)5 Hp R ] ()N PR RN 22 LSD K 2% 57 1 3% (P<0.05) Different small letters in the same column indicate the significant difference by LSD test
(P<0.05).
2.2.2 *SOD 4= POD #HA MDA &-&85% % AHSEEE A POD {H XK T xR, Hoh 600

F 3 AT LIF 45 300 1600 mg - kg™ Cu il AL 35
HPHE 0 R B SOD I 1 2 i T % /5 48 900
mg « kg™ Cu A AL S i R SOD & M AR ECHT 2 4
A ERA T AR ARG LA oy 0 FR L5 06 R 1Y 25 7 R 2k
BFEIKFE, 2300 mg - kg™ Cu Wil 4b 385 A Ay
POD 7P i 3 1 4 B T 48 600 1900 mg - kg™ Cu

mg - kg™ Cu AL FRAL AT F POD 75 P4 5 X} IR ) 3 %
5o VAITE—E B R 3 Ca BB & T, 41T
IE R RIN Y SOD F1 POD i 1152 2 84 &%, B 2 4
R AAE 5 A Cu BT o MR B &5 T — 2 Y [l B, SOD il
POD {5452 F BB 0], B POD J& ¥4 SOD & PEH
5% Cu Wt B4

£3 13 Cu AR AEE’S F£EKZEM S & SOD #1 POD i& 14K MDA &EM%M (X+SE)"
Table 3 Effect of Cu stress in soil on activities of SOD and POD and MDA content in leaf of 5-year-old grafted seedlings of Paeonia suffruticosa

‘ Roufurong’ (X+SE)"

Cu JEEIRE/mg - kg™ SOD {EtE/U - g7t

POD #GH/U + ¢! + min™! MDA 5 &/nmol - ¢!

Cu mass concentration SOD activity POD activity MDA content
0(CK) 4927.7+383.8b 43.2+1.7b 19.3+1. 1be

300 6 288.4+654. 8a 62.8+3.7a 15.9+0.4c¢

600 6 752.1+159.2a 23.4+5.8¢ 23.9+0.2a
900 5944.7+319.4ab 28.0+4.9bc 20.3+1.2ab

D RS AR R NG TR R 28 LSD K525 5 2% (P<0.05) Different small letters in the same column indicate the significant difference by LSD test

(P<0.05).

% 3 A W . 48 300 mg - kg™ Cu riA 402 5
JH MDA B 5 AT X R 1 28 600 F1900 mg « kg™
Cu ZbBHJS MDA 7 375 T I, i 600 mg - kg™
Cu AbFRZ MDA & & 5% BA B 22 5, ULHTE |
R R Cu W3 A5 1 T 6 B2 v 9 RSB 2o Sk
&1, Cu Jp308 X5 448 L S B — 2 A 473
2.3 TECuMEMHAREEEHMT RTES
=N

AR B R Cu W38 A B S 4P 5 R PR 2
7S FAEBET AR FRA K EITER PLK, Ca Al Mg

B A E 25 R IR 4 R R R A T B TR Cu Fe,
Mn 1 Zn & ME 4R IR 5,
2.3.1 MHRIAEXZLEZNHa HMERLTH.ZA
[ i W B2 Cu AL BRI 7 v Y P i T IR
Ay P R TRT R AR g P R T
KX IR o 28 600 11900 mg - kg™ Cu AbFH 5
M P AR S RS R R 4300 mg - kg Cu
AbSJE 25 P ) IR 2 e B T A% Ab B AR R
P E SRR E RS

ZAN ) R Cu AbBR T I AR R ) K
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Table 4 Effect of Cu stress in soil on macro element content in different parts of 5-year-old grafted seedlings of Paeonia suffruticosa ‘ Roufurong’

(X+SE)V

AT P Fri/g - kg™

P content in different parts

Cu JFRIRE/mg - kg™

ARIFAL K Fr/g - kg™

K content in different parts

Cu mass concentration

I Leaf 2£ Stem #2 Root M Leaf Z£ Stem R Root
0(CK) 1.36+0.04b 1.49+0.08a 1.18+0.02a 8.71+0.49b 9.92+0.76a 7.25+0.74b
300 1.48+0.09b 1.08+0.05b 1.51+0.20a 13.55+0. 14a 6.71+0.51b 8.60+1.24ab
600 2.00+0.05a 1.38+0.04ab 1.10+0.0la 10.48+0.94b 10.07+0.20a 10.68+0. 86a
900 1.90+0. 16a 1.21+0. 15ab 1.46+0.28a 13.52+0.49a 9.64+0.99a 8.69+0.63a
AFFBAL Ca /g - kg! AFFBA; Mg F /g « kg™
Cu Bl R/ mg - kg™ Ca content in different parts Mg content in different parts
Cu mass concentration
I Leaf 2% Stem 2 Root I Leaf 2% Stem R Root
0(CK) 40.26x1.64a 17.28+1.10a 12.52+1.68ab 2.96+0.31b 2.11+0. l1ab 2.38+0. 18a
300 36.98+2.37a 16.46+1.37a 10.11+1.18b 3.98+0.33a 2.02+0.03b 2.14+0.25a
600 36.10+0.24a 16.13+0.51a 15.69+0.65a 4.49+0.22a 2.51+0. 10a 2.51+0.17a
900 35.25+1.73a 19.13+0. 89a 16.10+0.95a 4.72+0.24a 2.24+0.23ab 2.26+0.01a

D B AR ] (1 /NG TR R 28 LSD KB 22 5% 83 (P<0.05) Different small letters in the same column indicate the significant difference by LSD test

(P<0.05).

ey

xXE

®5 18 CofpEIHARM R

5 EEBBREARHUMETRSEMNHIN(XLSE) Y

Table 5 Effect of Cu stress in soil on micro element content in different parts of 5-year-old grafted seedlings of Paeonia suffruticosa ‘ Roufurong’

(X+SE)"

ANEFAL Cu 5/ mg - kg™

Cu content in different parts

Cu i /mg - kg™

AEFAL Fe & /mg - kg™!

Fe content in different parts

Cu mass concentration

Mt Leaf 2% Stem 2 Root it Leaf 2% Stem 2 Root
0(CK) 9.45+0.75a 11.26+0.91b 18.64+3.46d 237.93+35.55a 366.21+22.80a 967.87+263.49ab
300 7.42+1.10a 18.24+3.43ab 75.59+3.90¢ 271.05+34.50a 370.83+41.77a 519.67+139.47b
600 8.24+0.59%a 23.69+2.28a 216.55+2.05b 376.82+96.04a 348.45+38.21a 1 366.74x130.03a
900 8.59+1.30a 23.53+5.21a 274.58+16.60a 270.05+10.20a 453.55+42.18a 845.90+2.09ab
ATRFRAL Mn & i/mg - kg™ ARIEFRAE Zn F i/ mg + kg™
Cu T K%/ mg + kg™ Mn content in different parts Zn content in different parts
Cu mass concentration
H Leaf 2% Stem 2 Root H Leaf 2% Stem 2 Root
0(CK) 20.05+1.07ab 15.87+1.58b 28.08+5.57ab 27.09+2.02a 56.23+5.33a 33.33+2.42a
300 18.14+1.68ab 22.43+0.77a 22.71£2.01b 21.13+1.16b 49.74+2.42a 29.97+1. 11ab
600 22.31+1.27a 18.09+1.13ab  41.80+0.84a 21.85+0.26b 51.85+0. 54a 33.01+0.55a
900 16.13+1.05b 18.82+1.55ab  34.62+7.44ab 21.62+0.58b 54.45+8.23a 26.41+1.42b

D EF R FE R /NG PR R 2 LSD K36 25 5 .35 (P<0.05) Different small letters in the same column indicate the significant difference by LSD test

(P<0.05).

Py T B 2R K di e TR IR AT R
Horp i H K A ETE 300 #1900 mg - kg™ Cu i 4%
R SR W25, 22 K &7 300 mg « kg™
Cu a6 F 5 IR & 22 5%, MR K & i
WIFE 600 1900 mg - kg™ Cu Wil 514 F 5 %} I 25 55
ETE

LA T Cu ABR)S I F i Ca & 31
Foxt A 22 SR i 2 28 300 1600 mg - kg™ Cu 4b
PEZEHAY Ca & I T X IR 117248 900 mg - kg™' Cu
AEFRJ 25T Ca 3 50 TX IR (H 22 R R 3

22300 mg - kg™ Cu AbBHJS AR H Y Ca & BLALTF X IE,
T2 600 #1900 mg - kg™ Cu ZLHSHE R Ca 750
B TR AR A RE,

SN A BT VR FE Cu [P AL 35 41 P HE 3
HR) Mg B34 T X B8 EL S ) R 25 57 B 3 25 AR
HE) Mg o f ol R T IR AR T X0 B, H 5 % B34 0
WEER,

2.3.2 M@HEALELSENHW HES THLZERN
[ B R B Cu Zb38 )5 i P A Cu & I T X0 R
BT % 25, 2R P Co & &Y m xR, K
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H1,600 F11900 mg - kg™ Cu AbFRA 22 Cu S5
Xif IR 22 5 8 25 T 45 A BRAFAR Hh 1 Cu B 2 1 R R
RIS S XA B 225 R Cu Bl ik
ERSE = TRZ S ey | I N A A SR Y S S <P
IR AR IR Cu 1) B4R, R M 3843
(1) Cu & EAEFFERARK TS Cu XHAE Y |
AT EEEAEI

B2 5 38R L AR B MR B Cu Ab 35 I 4%
B ZEFAR Y Fe & R El s T X0 B ER T 0 #R L H
X IR 0 2 25 S A WIAE 14 Cu B8 S5 R IR
eI AT AIXT Fe AW A 2 2 W] 52 e, 284N [+
JRT VR B Cu Ab3H S 6042 ¥ R Hh % Min 5 o 5 5

X BT X B H 25 S 38R 1 35 5 125 P M &
WE TR, Hd {2 300 mg - kg™ Cu AbFHZH 2K rh
Mn & 5X A REER, AR RKE Cu it
PRI IR 0T ZERR A Zn S BT X E fHn
R Zn SRS X IZER B 220 Zn ST RESXTTT
HBEEF AL 900 mg - kg™ Cu AEFRLHMR T Zn & B B
EALT XA,
24 TECOHEZFGETHAGEEN CuEER
HIERE DM

SR BT R Cu a0 35 41 FF A < 2R
P05 ARG R RIERALAY Cu & 48 R B AN TR
AL Cu Fiz REUMLFK 6,

F6 LTI CufMESUTHARM AXE S FEBEERTRBMLMN Cu BERFERY(X<SE)"

Table 6 Cu enrichment and translocation coefficients in different parts of 5-year-old grafted seedlings of Paeonia suffruticosa ‘ Roufurong’ under

Cu stress in soil (X+SE)!

AFETFRALY Cu w5 R

Cu enrichment coefficient in different parts

Cu R /mg - kg

ANTFIERALIE] Y Cu #2128 2R X

Cu translocation coefficient among different parts

Cu mass concentration - =% M NS ot oz
Leaf Stem Root Stem—leaf Root—leaf Root—stem
0(CK) 0.74+0.06a 0.88%0.07a 1.46+0.27a 0.84+0.01la 0.54+0. 10a 0.75+0.04a
300 0.02+0.00b 0.06+0.01b 0.25+0.01b 0.4720. 16b 0.10+0.01b 0.25+0.06b
600 0.01+0.00b 0.04x0.00b 0.36+0.00b 0.35+0.01b 0.04+0.00b 0.11+0.01b
900 0.01+0.00b 0.03+0.01b 0.24+0.06b 0.39+0.06b 0.05+0.01b 0.13+0.05b

D [R5 R R INE F B R R 28 LSD Ko 22 5 9 2 (P<0. 05) Different small letters in the same column indicate the significant difference by LSD test

(P<0.05).

BHERH ( enrichment coefficient ) RENE 2 WA 4
Xof 4 B B AR RE ), R RO R X%
4B IR R R . R 6 TTLUA
FEXT BRAURE] BT ik B Cu Wi 4540 F , 4 FHG e
MRAY Cu WA RE R A Cu B4R o),
UEHATE 13 Cu 8 55 T AR R XS Cu BRI RE ) B
R, TEANIF BT Cu M8 500 N IR & AL
Cu &5 R B0 W A0 T X0 B {H 25 b 314 R] G Wt 2
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¥ iz 2280 (translocation coefficient ) GBS f it Hi A5
PN TR LR ) - FF2H 405 i o 43 s i B ), L RB A
WH B Y AL TR ARG, 3 6 1] UL
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H 22 MY Cu $2i5 R, AR MY Cu iz
REE /) HAEARR R Cu a2 T 5
HRN R ZE R iR ZEM AR 2250 Cu iz R
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KRN Cu FURTE T ERAH b I BEA A4 BH Ik Cu
o] b ERLH eIz, NTTIREE Cu X AE AR M F 3840 10 3
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3 it AngEin

TEE SR ME ZRF T, —LE R ) RE A5 K R 43
G i B AR AEALER | LAl o 4 & AR i b B O3
MREEAERN S ARG GO R TR Cu [
TEAL PRSP R A JERE 5 AR AR IR TR Cu &
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FAR 2, . R Co BHEXT B AR R Cu B AERE T BRI 45

PR A FE 38 Cu 3B 451 — S AR 45 i
BEWA, BTRAEES Co Mo AR Hl, B
BAEARTRAY Cu B T XA 248 — e e,
HAE R R Cu Mo 5 IR R P21 Cu T
B EAE I — I, % FE AR A A AR A9 1 B
A B PR

FEABEFE AR BT ik B Cu W38 Ak BG4 P
AR PR R G TR B TIC B R AR I
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20 B RS P 27— R (R, IR Ao S A R 3
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