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Effect of Nitrogen Supplement on N, P, K Uptake and Cd Accumulation
in Leaves of Populus davidiana under Cadmium Stress
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Abstract: In order to explore the difference of growth and element accumulation of Populus davidiana
seedlings under the combined of compound treatment of cadmium (Cd) and exogenous nitrogen (N), we
studied the effects of N on morphology, chlorophyll, starch and soluble sugar contents, total nitrogen
(N), total phosphorus (P), total potassium (K) and Cd content in leaves under Cd stress by pot experi-
ment. The results showed that: (1) the leaf width and stem diameter of P. davidiana were significantly
inhibited by Cd alone. The toxicity of Cd to plants was compensated by exogenous N under Cd stress, and

the leaf length, leaf width and stem diameter were significantly increased compared with Cd treatment
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alone. (2) Compared with the control, the chlorophyll content and starch content of P. davidiana leaves
decreased significantly after Cd treatment, while the soluble sugar content increased significantly. Com-
pared with Cd+N treatment, the chlorophyll content increased significantly, the starch content decreased
significantly, and the soluble sugar content decreased slightly. (3) Compared with the control, the total N
content and total P content of P. davidiana leaves decreased significantly after Cd treatment. The total N
content increased significantly and the total P content decreased significantly after N treatment and Cd+N
combination treatment. However, there was no significant difference in total K content among all treat-
ments. (4) Under Cd stress, the Cd content in leaves of P. davidiana seedlings was significantly in-
creased compared with the control, and the Cd content in leaves of Cd+ N composite treatment was about
twice as much as that of single Cd treatment. The results showed that the adaptability of P. davidiana
seedlings and Cd accumulation ability of leaves could be improved by increasing N application under Cd
stress.
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Table 1 Effects of N supplement on morphological indexes of Populus davidiana seedlings under Cd stress

b B el LS it 5 5
Treatment Stem diameter/cm Leaf length/cm Leaf width/cm Leaf number
CK 7.13+0. 25a 6.77+0.63c 5.23+0. 25a 28.004+1. 26b
N 7.41+0.27a 9.53+0.13a 6.00+0. 34a 36.75+7.00a
Cd 5.93%+0. 34b 5.85+0.11c 4.45%+0.09b 27.50+4.96b
Cd+N 7.21+0.12a 8.1740.41b 5.67+0.28a 28.254+4.99b

TE:CK N, Cd,Cd+ N 43 5] 3758 T AU 3T M NCCO(NH,), JAb B (10 g/4%) .Cd il 4 B (CdCL, « 5H,0 0. 4 g/45) AR & 4b 2
(0.4 g Cd+10 g N/&D » F I 5 & P [ SUA ] 7 £ 2% Ab BRI TR 0. 05 7K P22 57 1 3%

Note: CK, N, Cd and Cd+ N represent control (without addition N and Cd) , addition N treatment [CO(NH,), (10 g/pot), Cd stress
treatment (CdCl, » 5H,0 0.4 g/pot) and addition with Cd and N treatment (0.4 g Cd+10 g N/pot). The same as below. Different letters

within the same column meant significant difference at 0. 05 level among treatments



11 #

RB/INEL L 45 < it 2% 58 k30T LA 40 7 R R O B i AR R i 5 1935

LA 1 25 RLR I B8 350 e 8 3 0 o e A Ak B 43 )
R 16,76 YA 14, 97 %6, 1 Hem A K e
CK WA PG FEAME AL (CAd+N) T, I 4%
48RRI H CK M Cd Ab BUA [A] 72 BE 386 fin , H: 2%
HL R 58 5 R Cd i ai b B 22 5 i 3, Hi2E
LMot s 5 CK R FE X5, m kS
CK 258, k] WAES PR 5E T g E K
ZRN% KRR /N 0 5 N I O AR R R R T
8t A0V 2 ZE AT LA R R 30 6 LU A A K B AN R 52
M) R IR AR KK,
2.2 EMETHEEMNLUEHTAMHEZESENEI

K1 R g 4R 28 3 B AR B0 N AL
R A B I 2586 0 12, 15 % (P <<0. 05) , 78 H g it
Cd Ab 3B 4% B i 2 B 19. 99 % . 7 Cd+N B &
W SXTIRTE R EES AHRRE SRR ES
T Cd AL, &g 2ph Cd AL PR N 25, 09%, W]
RS Y SERTE S I 7 e el e
RAL R AL 2k G A B, 3 B B A R e
P S8 SR E 3 T Y ISEROR LN
2.3 mPETHEEM LMK EMMTIERES
=M

& 2 AL, L A% &) R TE R B A R B
it N Ak 35 B 00 RE W AT 1 0 L A Bk Cd b AT Cd
+N & A A B 6 B i 2 R R 18. 11 % Ml
45.23%, H Cd+N & & 4 B sl Cd b3 1 25 %
ik 27. 12 % s [RIEE , LA 4 v i 7 i ) s PR B i AE
BOph R NS 5ok R G 2R B 13, 26 %0, 7E Bl Cd
AR Cd+ N & A &b B S 3% B8 43 1) 0 35 36 T
20.39% 1 11.56 % ,{8 Cd il 4b ¥ 5 Cd+N &4
AhPRE 22 R AR E . AL, g% 52 Cd ihia s,
LA N 1 U o 43 Ay W P B o R T O MR
SN, 1B T RE 4 AR, 4R 6 aE BE ) B 3

P,

= Fo**
? a FCd+N**
s 207
&t \
=t
i,l%% 15t
=
A C
10 g
CK Cd Cd+N
AL FE Treatment

2.4 EHETHER LHIHAFE£N 2P £K
SENRI

2 Won  ORFEAEEXT LA R K &G R
(P >>0.05),% N Ml P FEEmWEE(P<
0.05), SXfMAHL, 1L A N & &4 H 0 Cd &b
PSR 29,52 % 7E38 )it N AbBE & Cd+N &
A AR 4y 0 RGN 77, 77 %R 37. 43 % 5 1A it
AP &g e ol Cd Ab B b R R
9.62% it N &b B K Cd+ N &2 4 4b B %5 % Bg
A3 R R 35. 09 % 1 13. 96 %, F8ah Cd 4b g
AL, Cd+N & & FE L7t i N & & 2 5
94.98% Mt fr P &t NI 21. 510, Ui B4R I
R InLA R P& i, BE D N o, Y
Jiti N AE & R Tk R N 2R P
I
2.5 WEHETHEERYUIHAFRESENEMm

ME 3 KT, ik ik R i Cd & i 78 5 h
Cd AbFEFN Cd+ N & A 4b 15 35 5806 BE 43 50 b B 35

= 60 Fy
‘qé ch**
o 3 ) 50 b F(‘dwN**
HE b
&
= o= 40
) C
: i\
CK Cd Cd+N

AL P Treatment
Fy Feg Feqon 20 313288 G0N 40 850 4050 VR 2800 5
* 1 e A3 FR R AR R AL FR R AE 0. 05 A1 0. 01 K227 83 FIA
F1 e aa i 0% 1A e R R i
Fy» F jand Fy \ represent N effect, Cd effect and their interaction
effects, respectively; * and * * indicated that there were
significant difference (P<C0. 05) and extremely significant difference
(P<C0.01) between different treatments; The same as below
Fig.1 Effects of N supplement on chlorophyll content

of P. davidiana leaves under Cd stress

% 501 Fl\** a
E Fo** §
= F. ek
Eﬁ § 40 | b Cd+N
8
il ¢
=5
K 80 30 b
=z
=
=
=)
2 20 L L
CK N Cd Cd+N
4P Treatment

P 2 a0 T it ZEOKT LA R T e AN I T S A

Fig. 2

The starch and soluble sugar contents in leaves of P. davidiana under Cd and N addition treatment
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Table 2 The N. P and K contents in leaves of P. davidiana seedlings under Cd and N addition treatment

A FE Treatment 4 N % i Total N content/(g/kg)

4 P &4 Total P content/(g/kg)

4 K %1 Total K content/(g/kg)

5.30+0. 15b 10.99+0.91a
3.44+0.29d 9.86+0. 81a
5.81+0.18a 10.5240. 16a
4.5640. 11c 9.804+0.92a

CK 19.21+1.57¢
N 34.15%£0. 86a
Cd 13.54+0.95d
Cd+N 26.4041.48b
5 -
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Q
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Fig. 3 Effects of N supplement on Cd content in

P. davidiana leaves under Cd stress
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