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(Herg g K 5 KR AR, M 510642)

WE, NIk MY, W78 T i 0 4 14 (Ervatamia divaricate) . 175 #E (Excoecaria cochinchinensis) Al 44 -5 %%
(Duranta erecta) )% 73 AR B A1/ Bo AL . S5 KR W], SRMMAIEIN 7 T A48 B 0 Na fiMfr K & PR s Bt a4
Y CLAIN &5, RIS TraEE T MG BGOSR K &8, SE P &8 S R Shan 7
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Elemental Characteristics of Three Landscape Species under Salt Stress in
South China

ZOU Xiao-jun, Cai Jin-huan, LIE Zhi-yang, XUE Li"

(College of Forestry and Landscape Architecture, South China Agricultural University, Guangzhou 510642, China)

Abstract: In order to select landscape plants with salt resistance, the allocation and accumulation of nutrient of
three landscape species, such as Ervatamia divaricat, Excoecaria cochinchinensis and Duranta erecta, were
studied under salt stress. Ervatamia divaricat, Excoecaria cochinchinensis and D. erecta were planted in College
of Forestry and Landscape Architecture, South China Agricultural University. The results showed that Na content
in all organs and K content in leaf, as well as Cl and N contents in all organs of Ervatamia divaricat and
Excoecaria cochinchinensis increased, whereas K content in stems and branches of all plants and roots of
Excoecaria cochinchinensis and D. erecta decreased under salt stress. P content of all plants varied irregularly. Na
and Cl accumulations increased in three landscape species with salt stress, which enriched in stem and leaves. The
N, P and K accumulations in different organs of Ervatamia divaricat and D. erecta and P and K accumulations in
different organs of Excoecaria cochinchinensis decreased with salt stress. Therefore, NaCl stress increased Na and
Cl contents and accumulations but decreased biomass of organ and N, P and K accumulations. Among the three
species, Ervatamia divaricate and D. erecta were better landscape plants under salt stress in south China.

Key words: Salt stress; Landscape plant; Nutrient; Content; Accumulation; South China
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CLAE Wi IR FEER B oA A, ATk Bk
Pkt S AAESMME.

IR FR S E RO T IR IR, A
NIRHHE A KL TR REEAER, — e ke
ERPT NSRS ENRSHEED, Na'fcl 2
SBF LR FEEIRE T, ek, LiE
VS AR R B B AR I e R A L AT
PRAR B FHese, ol BUdE T4 Ny Py K S50k
TEE MM T i R bk T BT B TTE
A AT B AT S B RS, PR E T
Fare, REEER I a xR C O, Rk, Y
TR B TR IBUSE e AP T R R
A e I Ehiah i,

P e M X )Tz #RAE 1 %) 2 1€ (Ervatamia
divaricate). 175 (Excoecaria cochinchinensis) fl11¢
% %8 (Duranta erecta)3?) N B Z ) M),
FSCA T Tl AR AEAS) B P 1 S EEREAR R B . R H i
TR ARAE P AT AR A 0 77 43 AR B R0 43 T A2
47 T HFgE ), Tk LR 3 R R 5T S AR
FE AR B J Hol & M8 ki B AN S0
Bt POV, B TR R Ty
T A U o Eh T 3 Folb A AT 52 e A 420 1 A )
TCRFFESE T, EREY) K BIRGE, 520 e
M SRR A S R Bk, A
N LASADL(BC ) NaCl v ) £6 ok 1) 22 8 ik 5e 77 7%,
TRIT 3 M [l FRAE A1) 70 AR BRI 23 O A (R A A AL

% 1 3 P MR R AR B

Table 1 Basic index of three landscape species

i, DUSIATR I A8 R MR B 0
1 MRHRTIA

1.1 RE R

TRIGHO AL T P 7T A R A K bk 5 R [l
WERE, BRI RRE, S (7 H) g H
(1 A) PSR  28.7°C AT 13.5°C, EREM R4
1736 mm, T4 % 6 H, EXHXRE 77%.

1.2 MEk

w61 2016 4 5 HJTaG, bR R H
MRS, HRKH B ERKRRFH—F4
H) 7 1€ (Ervatamia divaricate). 4L 15 A% (Excoecaria
cochinchinensis) F14£ i {f3% % (Duranta  erecta)%/j
TREeHT 2 FRHEE T BEA% 20 cm, & 30 cm 1)
BN, B Lk, BN 3 L IRAHECH
A 22 . RIRAE VL. 2R 2.
SRR A BN S B B0 77.14, 2.00, 091, 14.17
1138 g kg 's TRARG AR RN T R
534 146.68. 45.65. 134.88 1 71.92 mg kg *. 4
B REANENL L 1.

1.3 Hi
W E 34 NaCl BiFE: 475179 0 (CK). 0.3%
H10.6%, LAGERESE R TCE 1K R o 0 A i

R 4
Species Family

Average ground diameter

TFEIHAE (cm) FHIHTE (cm)

Average height

FEIENE (cm)
Average crown

774 Ervatamia divaricate JeATHERE Apocynaceae
4115 H: Excoecaria cochinchinensis KAl Euphorbiaceae
1EMHi% %M Duranta erecta HFEFRL Verbenaceae

0.82+0.28a 30.5+7.41a 35.444.62a
0.35+0.03b 20.3+2.36b 20.8+4.18b
0.50+0.05b 8.6+7.72a 33.6+7.66a

# 2 3 MM R

Table 2 Biomasses of three landscape species

FiFh Species NaCl i Leaf (g) ¥ T Stem (g) i Root (g) Hb_F 54> Above ground (g) SR Total (g)
JF 1 Ervatamia divaricate CK 1.73 459 3.00 6.33 9.32
0.3% 0.89 3.34 2.19 4.23 6.41
0.6% 0.66 2.37 1.67 3.03 4,70
AN—¥:E CK 2.02 1.08 0.55 3.10 3.65
Excoecaria cochinchinensis 0.3% 1.86 0.72 0.36 258 2.94
0.6% 1.45 0.75 0.34 2.20 2.54
T H-3%5 Duranta erecta CK 1.70 2.09 1.36 3.79 5.15
0.3% 1.59 1.71 1.05 3.30 4.35
0.6% 0.82 0.80 0.49 1.62 2.10
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%5 26 &

ANGLERY 15 WRER . R30I R e K & A
I IE), B 754K R A PY ek 50 mL,  BUR) Tk
TR ST . NEER TSR, &
WIRESHFEA RS, HBE B Ky KR A

FRMFE ST SIS e Ak i, i 40 H i,
FETFRI & 2 B RES 059, A T2 KTl E Na. Cl.
N. PRI K &&E. RAEFIRI 6 EETHEN &
Na Fl Cl; 4= N K FH S 4% B 8- B IR Y 4k 5 FH 27k
BYLRENE; P K ST A HS0,4-H.0,
WEE, KETH P RASEBPILEENE, K
R ke, A RERES 3 R, 4
BCFBE . R R EREEY TES TR SEN
PR H

K F Excel 2003 X H4f 3147 b B - 24 11 B 3R
KH SAS 9.3 Gith s A% #5147 Duncan £
LR, it EE MK ERE N P<0.05,

2 ¢E RS

2.1 HpE THEHWENES KL

MF 2 BIHN, AR E AR ShIR B N
k& SXTREAEL, kB 0.3%F1 0.6%HF, 4
FAERI BRI AE )R 23 B FR T 49%-62%-
27%H1 48%. 19%F1 44%; ZLRFkEM. H AR
VR BRI T 8% 29%. 29%F!1 30%. 34%Fll
38%; ACHHBIERI . TR A P 25 ) PG
T 7%, 52%. 18%71 62%. 23%FH1 64%. MAAIT =,
7 0.3%H1 0.6%ZhHHE T, KEB I R4
A R TR B AR

22 TREBZNK
Na&®  SEVAFSE R Na GELEE

AR 2 3 A M AR ) A A

Table 2 Biomasses of three landscape species

SRR FE 3G A 235 22 = (P<0.05) (& 1), S HEAH
bk, 0.3%F1 0.6%:Eh i 4 5F fE BT AR ¥ Na
By BN 551%41 2 105% . 401%41 802%.516%
H1 740%; 2135 FE 1 5 55l 36 0 1 328% 11 4 344%.
309%Fl1 466%- 87%F1 93%; A B 1) 43 7] 4
T 230%A11 1 324%. 242%F!1 873%. 236%F1 424%.
SRS, T, K EYHRER Na & &
i Ay > BB .

Cl &8 % 0.3%ZhMhs e EE ML T
Gb, HABEYIAF T K Cl & RIS E HIREN
B n . E R (P <0.05) (K 1), SxHEMIEL, 0.3%
A1 0.6%ER A T A A AL BT FR I Cl 5 & 53
1811 444% 11 600%. 277%71649% . 1 289% 7118 213%;
SIS RS> I 0 293%F1 751%. 1 124%411 1 083%-
101%FH 148%; FEMEZERA I H-FIARIE 0 7 154%FH
443%. 235%F1 897%, i T7E 0.3%%h e iy b
41%, £ 0.6%:h B i 14 1 63%.0.3%7F1 0.6%Eh5 1y
18R B AR AN 0.6% 25 e T A6 B % i 45 2
T Cl & B I0E AW > >H T, 0.3%AH1 0.6%#H:
B R 20T A A 1 L& R R T > 1 >
R

NER  MIEHNIEESRENNSED
I 25 Py A PR 348 o v ¥ 2 =5 (P < 0.05) (B 1) 5%
HRAHLL, 0.3%F1 0.6% & e 4 A AL A
HE 3 B8N 14%A0 11%. 41%F1 44%. 33%F1 44%:;
SLAS AR 2 S350 33%7F1 40%. 31%H1 40%. 22%
H130%; AL B L) 3G BN 27%F0 40%, AT
N & &E1E 0.3%h e T ol B84k, H5Z 0.6%:h
e fE 3G 0 16%, HRE N & EEARAA . 0.3%F
0.6%h HriE R4 7 161 N 75 = 38 08 A A T 5AR >
i, 0.3%:EhHHE N L A 0.6%3h e T 40T
FERIAE BRI T N & 3G 9 > 5 > ).

it NGl i BT " Ho EF 5 B

Species Leaf (g) Stem (9) Root (g) Above ground (g) Total (g)
J 1€ Ervatamia divaricate CK 1.73 4,59 3.00 6.33 9.32
0.3% 0.89 3.34 2.19 4.23 6.41
0.6% 0.66 2.37 1.67 3.03 4.70
AN 2:5 CK 2.02 1.08 0.55 3.10 3.65
Excoecaria cochinchinensis 0.3% 1.86 0.72 0.36 258 2.94
0.6% 1.45 0.75 0.34 2.20 2.54
1EMHEGE R Duranta erecta CK 1.70 2.09 1.36 3.79 5.15
0.3% 1.59 171 1.05 3.30 4.35
0.6% 0.82 0.80 0.49 1.62 2.10
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- Leaf T Stem 1 Root
STECK mW030% [10.60%

32

Cl(gkg"
IS >
o
== of
0

%) Species
B 1 ke T 3MEM AR TGRS, L ML, 20 20950 30 fEmH Bl A DRFEFER RN AP 22 7 3% (P <0.05), FEIF.
Fig. 1 Nutrient contents in different organs of three species under salt stress. 1: Ervatamia divaricate; 2: Excoecaria cochinchinensis; 3: Duranta erecta.

Different letters upon column indicate significant differences at 0.05 level among treatments. The same is following Figure.

PEE AFRIWET, FrEEMMP&E  HUHET, M1 P & =K 16%F1 12%,
AT B 1) SXTRRAILL, 75 0.3%A10.6% T340 5%F1 10%, RN 11%; AR
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%5 26 &

e AR 5> 15%F0 0% 20%A1 12%. 2%
16%; AEMHEERIM ) P & BEEAANAE, B
22%F1 10%, ARIE/D 21%F1 26%. 0.3%:EE i T
LR P EERFIEAR T > >R, 0.6%h e
I} AR > BT > 15 17 0.3%F1 0.6%%: it i) 4%,
AR B2 B 1) P & I BRI & 5o
KEE  HhnaffEyetn K &8,
T AL EEAE B AR 1Y K & & T P (P <0.05)
(K 1). SxHIEAIEL, 7E 0.3%A1 0.6%E:MMHE T, 1
FAEM I K & &0 RN T 20%M1 17%, 7£ 0.3%%h
8 N T EEARAAE, (HE 0.6%3: s 5 jk >
11%, 7 0.3%hWrie THAIIE N 18%, 7 0.6%Zh /i
W RHEARANA; HHEEMHE N 30%H1 33%, T
/D 40%F1 57%, I 9%; TerH B 13
Tn 12%F1 6%, BTk 13%A1 27%, k> 28%
M A47%. HTE 2, 0.3%A10.6%EE A, SiEY
R K S, KES R TR I R R

2.3 TERBREEMZIL

NafRE&R  BEESMHEmE, &4 5% Na
S L A B N, ELAT T A A
IR T 1) Na 7 28 f 40 B 2 Tk 5 g 388 oy (2 2% %2
7t (P<0.05)(Kl 2). 5xIHEAHEL, 0.3%741 0.6%:/HriE
FI A A48 I 290%F11 408%, £1.15 1 398%F!1 830%,
TEHHBGE I AN 176%A1 240% (&1 2). S HEYI2SE
Na 3 5 & () FC AN [R], S0 F TEAEAS Rl SRR B N
BIREF > 4R > 085 OB R >, 78
0.3%7#1 0.6%2E /i T it >k + >R fErHEZE
X HEAN 0.3%EE riE TR > 1T >, 78 0.6%Eh
18RO >R

CIFREE  FEESBIREMNI, FratEme
Cl BRI R EI N, H 203 HE - FUf 2 1A T 1
Cl A B & b 2h U FE 0 39 In A f. 2% 72 5 (P <0.05)
(K 2). SXTHEMIEL, 0.3%F0 0.6% %k il )4 4 1%
140 193%F1 337%, LTS EENG N 273%F1 450%, 1t
I R A8 0 23% A1 45%. B AEHHEERLE T CI
MR RBI, SHEYEER Cl I RELL R MIE
Y TR, A AR AT 0.3% EhIR OB T >
M >HE, 0.6%MFE T MR > FIME; 203 AT i
N SH S E T, 0.3%F1 0.6%: A T M >4
T >R, AErH R RN O R T > i > 4R, 0.3%A
0.6%zhMiE T At > K+ >R,

NRRE  FEESRIRERM, B T7a8kE

1 N SRR TR 0.3%Eh s T AS s i, A AE
Py N SR R k> . X EAHEL, 0.3%71 0.6%
R E A AU D 11%F0 32%, 2075 FERG N 10%
gD 3%, ErHBGE > 1% 45% (] 2). %
T RS 73 2% B 1) N AR R Bk, 20 FEFIAE
R N B R S35 I BT K TR, 0 4k
NEF >R >

PREE  HETHAEHEMMP SHRE
FEZE M P HAREHMLT X R (B 2). XA
L, 7E 0.3%A1 0.6%EL e =, A 1EH P MR
A 30%A1 47%, L1354 B> 30% A1
31%, LML E 53 b 11%F0 60%. AN[F]
WREN, SRR RS P B E3 >
BT >R FF AR T > >0t

KREE i FTHEY KSR E RS
AEN K RESE TR, B feffemgiE
PRI T K BRI SR B 3G G B =
7 (P<0.05) (K 2). H5xTHEAHEL, 7E 0.3%7F1 0.6%:
AT, JFTER) K SR B B> 27%H1 52%, 21
RN 119%F1 28%, TEMHEERI IR/ 14%F1 61%.
ANFTEWE T, AR EGEMT K 28
RS EF SR, A e BRI E T > i > AR,
0.3%7F1 0.6%ZRIK L~ kT > >t

3 Wik

3.1 #hia TEYKEYE S KR

YRR R RSEAR R, 2 )
TE R R A A S M RE FEE ) AR LA A A i 2 A
(B AR TR REPIIR R, ik
fpria W R TR R R . AR TS R R
W, 3 MR B A BRI 2R
Ve IREE SR AT BEAR, e, 0 ZFAER)
Hb b S T B FEAR T R4y, AL EEAN L
BOER 2 o FH AT LB > A BAER R 1073
e, A B ARG X 3k 2 B R AR e W WA /K BB REARE, T
IR T #h A i s I A FR
ANFER AL o FIEUREA R, BRI R o)
AT #8 AEE D BCAFAEZ 57

32 HETHEYK TR EBEENTRF
FIIICER & oy Boks Ry B R AR R R
TEPRAN L HERC Ty, JE A BT R BCOKF i — 2
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I Leaf T Stem # Root
21r ECK m030% [J0.60% 2l 12

63+ a 21 ¢
~ 42} 14}
\E b
&9
O 5 4 a aé a a 2 71
b c b bb ba‘l aa
: s 1N 1
0 0
147-%a
98
Y
aaa da
(I

a
b
a
@bc ¢
2 3

i) Species

2 0T 3 FEY A RS B TR R

Fig. 2 Nutrient accumulation in different organs of three species under salt stress
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KW, BEEERIREIR, FrE MY E 1)
Na & B RIEERE N, Hitb B35 Na & R E
BIRA K, X525 i PO Eh i o g ok 2
(Horduem vulgare) )52 ma 25 S —5. HEARLE L
A5, AN EFEEKREN Na, B35 1 By
s T KB RAR,  DLAERFAR FAH 0 B 1 Rk
fEo R, it s TS 2RI T s
B, AR TR M s AT S
BB, KEEDAE TN Cl &= SRR
(3 s, Hob ClE £ TR AT, UAE
HHIE TS T CrEE RIS, K CIE
Hhy F B4y ) 43 B AG, TR AR A 2 1) CL AR R AE
MREA, [ERHMAKE R, DMRUEAR R, X
X A28 5 B % 6 3 (Salsola passerina) i)
JR BT L4 R 5.

A LA R 4T N & = ik
B h e, A 0.3% R P E T AR IR AL T AN
RN &2 T . N SEER ARSI, mThe
s T R S, (REEA VLR R, B
N HRTCEIIFTEP, W SHN ' . &
MY Z I E AR ER P S ETEA 200
X TREE TR N it S EUEMR A
PAEFRARAL, BN A58 B TR RIS A B AR P
(ki fe B0, ABFT, A A SR K
SR, MET NG EOERRR K &
BB, FHOCHT IR, ZEhMha Y 238
[ Pt KBTS, i Rl T AR R B 4 5
T b 5 5 1 5 S A A D% I Il v A 3 o R o
A FE AT 1, (233 1 45 BB Na™ /H 38 4k (1)
WS A K@ I8 RCR IHE DS KT I B M R G
RPN 5 1k T E TR 56, B9 T
W 1 B AT 4,

3.3 HME TEMNEHE R TRRRERIE

ToE AR B A AR 70 GO i ) R b
HRNEHTCR G BRE . AT, BEE SR
G55, Na A Cl AR R EAE R S AU a8 B
AR R ERIRREIE N, 5 Na Al Cl &3y
KREHFE, WHTRRRES TR BRI
KEMFE, H#otR T RIETTRRRARNLLL, X5
HREEBERIE 3 R ERA T R IRIE — . 28
LR AR, A SR TR R,
XA R N PRI K R RE A 2R

RS R, SR, 3 MY TR
BEERK, WA, FENEEERRRT 5 A AL
ik, UM R B U R AT R R,
Fir LA B TR A T,

CREAHT, 3 PRI AMRAEYIAS B L Hu bR RS
Sy DL RS AR Y B S R R B 1 T v B
iK, Hib EF > 5r . [Fy, Sy
] Na 1 Cl & &8 Al K & &M%, B Na
A CI R ERIEERE I Ny P AT K #LR&E %,
HABN KNG TR EENEYERN IR, —%
Kut, FAE SRME G IR N Na #1 Cl &5 & F+
. KEE NS Vs FR e, A miE
Wy IE A KL KRBT, KR 0.3%h a1 35 B
) ClL & EAR T AL 058, e RS E T,
2 FERT Na A1 Cl 4axt 5 f 4R & T 40 - AL AN e i
B, M K XS e RZ . AR, 2 R
SRV A FERAEHABOE R 55 o ASHIF LA 73 Hr 2h
X 3 FHEY) TR R AR, 4 JE NN 5E R iE
X UL_E 3 F el MAE 4 om0 B R AT R, i —
TR 3 FPIEAMRAE Y I ShAEE, DU Ehimih X
B R LA SRR B AR P g R Ak

7% 3R
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