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Abstract ; In order to compare the improvement effect of plants for both medicinal and ornamental uses on
coastal saline-alkali soil, one-year-old seedlings of Mentha haplocalyx Briq., Sanguisorba officinalis 1.
and Lycium chinense Mill. were cultivated by seedling cultivation method, and changes of pH value and
contents of soluble salt and main ions in different soil layers were comparatively analyzed. The results
show that pH value and contents of soluble salt, K*, Na*, Ca®*, Mg**, Cl” and SO,”” in 0-10, 10-20
and 20-30 cm soil layers all change in different degrees after planting three plants, and the changes in
0-10 cm soil layer are relatively obvious. And ion compositions in different soil layers also change. After
planting three plants, pH value in 0-10 and 10-20 c¢m soil layers and soluble salt content in 0-10 cm
soil layer all are lower than those of the control, in which, the reducing effects on pH value and soluble
salt content in soil for respectively planting S. officinalis and L. chinense are the most obvious. After
planting three plants, Ca’" content in different soil layers and contents of K* and Mg”* in 10-20 and 20—
30 cm soil layers are extremely significantly higher than those of the control, and Na® content in different
soil layers, Cl™ content in 0—10 cm soil layer and SO,>” content in 10-20 and 20-30 cm soil layers all
are extremely significantly lower than those of the control. And in different soil layers, K*/Na"* values are
higher and (K*+Na')/(Ca> +Mg’") values are lower than those of the control, and total exchange
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capacity of main cationic ions (Ca’", K* and Mg®*) increase obviously. Generally, the enhancing effects
of S. officinalis and L. chinense on contents of K*, Ca® and Mg™*, K'/Na" value and total exchange
capacity of main cationic ions ( Ca®", K* and Mg®*), and their reducing effects on Na* content and
(K"+Na")/(Ca’ +Mg™") value all are stronger, while those of M. haplocalyx are weaker. It is
suggested that tested three plants for both medicinal and ornamental uses all have an obvious improving
role on saline-alkali soil, in which the improvement effects of L. chinense and S. officinalis are better.

Key words: plant for both medicinal and ornamental uses; Mentha haplocalyx Briq.; Sanguisorba

officinalis L.; Lycium chinense Mill.; saline-alkali soil; soil salt content; soil improvement

T IEERTRAL C U S B0 A BT A R B A ek
DA BRIV 77 B A JB it v 1) 2 AR AR i B
Z—t o AR, A S 24 ot R S
B 7% , 29 22% WA A3t IS 2 1 g e 4 2 ek
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FIAE G R 20 ~30 em 1209 pH (HY & TR, 257
TR S 2 7K - 5 T b A AR R 20 ~ 30 em H)E Y
pH {EAK T XT B8 H 5 %) I8 25 S d 3%

F1 FiE3MARHEEYWEAELZ pH ER LB (XSD) Y
Table 1  Comparison of pH value in different soil layers after
cultivating three plants for both medicinal and ornamental uses ( X +
sD)V

Al +)Z pH (&

H2 pH value in different soil layers
Group?)

0-10 cm 10-20 cm 20-30 cm
CK 8.6+0. 1aA 8.1+0.0aA 7.9+0.0bB
MH 8.1+0.0cC 8.0+0. 1aA 8.0+0.0aA
SO 8.0+0.0dD 7.8+0.0bB 7.8+0.0cC
LC 8.3+0.0bB 8.0+0. 1aA 8.0+0.0aA

D TR B HROR R /NS R RR B 5 R 22 5 13 (P<0.05)
FIH .2 (P<0.01) Different small letters and capitals in the same
column indicate the significant ( P<0.05) and extremely significant
(P<0.01) differences, respectively.

D CK; X B AFMAEATATHIY Control, cultivating no plant; MH; F
LR ) Cultivating Mentha haplocalyx Briq.; SO. b AE Hb A
Cultivating Sanguisorba officinalis L.; LC: T A= 0 A2 Cultivating
Lycium chinense Mill.

ZEG TS SR s R A e 3 pH (E A RE
AR fo BH 2, T RO MR XS 48 pH (B9 BRI AE
559, 3 FAEPIRT 0 ~ 10 em 12 pH {E Y FRAKAE
AW, X 10 ~20 em +)2 pH {8 1 FEARAE TR
2 AT FIARAC XS 20 ~ 30 em 1 )2 pH {8 54 ik
YERT AT AT — 2 P REARAE T
2.2 TERFWAMEESENTL

e Ay | AT ANARIAD 3 2 B¢ AR 5 AS )
TERIE R S A L 2, K2 AR
HERT 3 o 24 5 R FH A 0 oA 1T R S 0 T VS I
I BE 4 2 IR R IR NS FRAR A T b
WAL AR R 0 ~ 10 em )2 BRI MR & 10
SR 1,160 1,250 F11.060 g - kg™, B80T BE 43 B REAG
26.6% 20. 9% 1 32. 9% , 22 W W ¥, FhkE AL
J5i,10 ~20 F120 ~30 cm + )2 A iF ML & B E
X R 50 BT S REAIR 14. 7% F1 15. 5% 5 FiAE b
i) ,10 ~20 em )2 ALAEPEER & & 50 B — 2, i
20 ~30 cm T JZ AT VEER O A W TR IR A
RIS ,10 ~20 120 ~30 em + 2T E S S EY
W S B A, o A BR AR e 4. 3% 1 24. 0%

R2 A RERERENERE LRI SEBOLS (X
iggle 2 Comparison of soluble salt content in different soil layers

after cultivating three plants for both medicinal and ornamental uses
(X£SD)Y

ANE LJZR A S /g - kg™

E:c Soluble salt content in different soil layers
Group?

0-10 cm 10-20 cm 20-30 cm
CK 1.580+0.016aA  1.630+0.013bB  1.290+0.010cB
MH 1.160+0.008cC  1.700+0.013aA  1.600+0.020aA
SO 1.250+0.020bB  1.630+0.019bB  1.560+0.013bA
LC 1.060+0.035dD  1.390+0.016¢C  1.090+0.017dC

D [ 81 AR [R] 1 /NG SFRERIR S SE R 43 5 2R 26 57 8. 35 (P<0. 05)
%ﬂ*&jﬁ%(]’<0. 01) Different small letters and capitals in the same
column indicate the significant ( P<0.05) and extremely significant
(P<0.01) differences, respectively.

2 CK: XF B R AT T RIS Control cultivating no plant; MH: iy
FE 7 7 Cultivating Mentha haplocalyx Briq.; SO F Fi It #i
Cultivating Sanguisorba officinalis 1.; LC; F A #] f& Cultivating

Lycium chinense Mill.
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FRETE R 0 ~ 10 em )2 K K 3 S0 & 1% T %t
HE TSR P AR 0 ~ 10 em )2 A9 K55 1 0 4% 4k
i TG 3 RO W R B R 10 ~ 20 120 ~
30 em 1JZEMY K& A 2 T IR Hrp A
AR 10 ~20 em )20 K" & & i, LX) a4
BT 172.2% , SV L FAC R 448 K A PR T
B,

FhAt 3 FAEY 5,0 ~ 10,10 ~20 F120 ~30 em +
JE) Na* % 5 Y0 0 3 1R T X0 B B R 10. 0% ~
63.0% ; HH 0 ~ 10 em /2 Na* &8 F A H &, [F
BRIk E] 43.3% ~56.5% , SR, HAC A b A 6
+- 48 Na* & A REARAE A B, WA ) 48 Na* &
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Tt I B ARAE FH AR X i 55

Tt 3 YIS ,0 ~10 10 ~20 F120 ~30 em +
JZ) Ca® i A w2 = TR, P 0 ~10 em £
JZ Ca™ 5 5 1 38 MR AH X /N B X BRI N 4. 5% ~
16.0% ;i 10 ~20 F120 ~30 em )2 Ca™ & &1
W R X 85 A, A ) Ak BRUEE i 37. 0% ~ 66. 8% Fil
30.3% ~102.7% . Sk L&, PR AL X £ 3 Ca®
B R THE AR5

Fit 3 FAEYS ,0 ~10 .10 ~20 F120 ~30 em +
B M &R — 2R, M) ,0 ~
10 em +)2 Mg™ & A% T X 8 H 22 53K 2 b e 357K
5 T HBAR A AL B K 0 ~ 10 em £J2 19 Mg™ &
SRR TR R L A A e T R ) R
BTN 24. 7% W5 A 0 0 TR 3 R AR AR
B R 10 ~20 F120 ~30 em + /)2 Mg™ & 4% 32 2
TxF B, A ) g 6 BROKE N 38. 8% ~ 121. 1% FiI
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Table 3 Comparison of main ion content in different soil layers after cultivating three plants for both medicinal and ornamental uses ( X =

sD)V
2 A+ )2 K &t /mg - kg™ AT+ Na* Frft/mg - kg™
4l . K* content in different soil layers Na* content in different soil layers
Grou
P 0-10 cm 10-20 em 20-30 cm 0-10 em 10-20 cm 20-30 em
CK 43.0+0.1bB 19.8+0.2dD 33.2+0.1dD 453.0+2. 6aA 226.9+0.9aA 195.2+0.2aA
MH 35.0+0.1dD 24.3+0.1cC 40.2+0.1bB 244.3+2.5¢C 204.1+0.6bB 148.2+0.8bB
SO 41.6+0.0cC 29.1+0.1bB 37.1+0.1cC 256.8+2.3bB 106.2+0.6dD 72.2+0.3dD
LC 51.1+0.0aA 53.9+0.0aA 44.9+0.0aA 197.2+1.0dD 152.9+0.9¢C 95.1+0.3cC
7 A2 Ca® i/ mg - kg™ AIF 42 Mg?* & i /mg - kg™
EERy . Ca®* content in different soil layers Mg** content in different soil layers
Grou
P 0-10 cm 10-20 cm 20-30 cm 0-10 cm 10-20 cm 20-30 cm
CK 64.3+0.3dD 79.4+0.7¢C 71.6+0.3dD 27.9+0.0cB 40.2+0. 1dD 28.4+0.0dD
MH 74.6x1.3aA 113.5+2.3bB 93.3+0.3cC 27.4+0.0dC 55.8+0.5¢C 42.8+0.5¢C
SO 67.2+0.2cC 108.8+1.8bB 117.1+1.7bB 34.8+0. 1aA 88.9+0.9aA 88.9+0.9aA
LC 71.9+0.5bB 132.4+4.7aA 145.1+3. 1aA 28.0+0.0bB 58.4+0.4bB 56.5+0.5bB
, AR +Z O 4 /mg - kg™ AFLJZE 50,7 it/ mg - kg™
ERy . CI™ content in different soil layers S0,2~ content in different soil layers
Grou
P 0-10 cm 10-20 em 20-30 cm 0-10 em 10-20 cm 20-30 cm
CK 0.56+0.00aA 0.39+0.01bB 0.21+0.01cC 0.38+0.00dD 1.19+0.04aA 0.57+0.01aA
MH 0.19+0.00cC 0.35+0.01cC 0.27+0.01bB 0.40+0.00bB 0.10+0.01cC 0.49+0.00bB
SO 0.17+0.00dD 0.29+0.00dD 0.27+0.00bB 0.39+0.00cC 0.38+0.00bB 0. 18+0.00dD
LC 0.26+0.01bB 0.51+0.01aA 0.40+0.00aA 0.48+0.00aA 0.38+0.00bB 0.39+0.00cC

D )51 HR [ B NG FRERNR S 7 R I 36 7R 25 53 3 (P<0. 05) I 2 (P<0.01) Different small letters and capitals in the same column
indicate the significant (P<0.05) and extremely significant ( P<0.01) differences, respectively.
2)CK. XFHa ,Kﬁ”‘ﬁ&{ﬂ*ﬁ% Control, cultivating no plant; MH . AR T oy Cultivating Mentha haplocalyx Briq.; SO . Tl Hb AT Cultivating Sanguisorba
officinalis L.; LC. AL Cultivating Lycium chinense Mill.
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3 MY IR 10 ~20 120 ~30 em + 2R SO,

®4 WMHEIBARAAENETELERBFAHREHENLRY

B P S I T R S ey A AR R 10 ~
20 em )21 SO, F AR, B BRFEAIK 91. 6% ; Hi
A R 20 ~ 30 em )2/ SO,> & B Ik, #& Xt
HAREAR 68. 4%

IR AT R . AhRE 3 AR X 1 C1 D
SO, > AT — s sg ), (AR SO )+ 2 T 5
2.3.3 MEFHFHFEG T HFEL AW
JZINEE, H3EAY K*/Na (E X2 @i ; FhAe 3 Fad
Y5 ,0 ~ 10,10 ~20 F120 ~30 em + )2 K*/Na* (&
P T BR  Hoh ) A A A A A R R 0 ~
10 em F 2% K*/Na® {8 25 51 b X B8 42 55 50. 5% |
70.5% F1172. 6% ;10 ~20 cm 12 K*/Na* {85 51
BRI T 36.8% 216. 1% H1304. 6% ;20 ~30 cm
+)Z2H K/ Na* (B4 BB B S T 60. 0% ,202. 4%
F177.6% . Sk LA MRS R FPAE H R K*/Na*
(LAY R AR Wi amg PR B R K/ Na* (B IR AL/

Table 4 Comparison of cationic ion distribut ion feature in different soil layers after cultivating three plants for both medicinal and ornamental

uses!)

42 Rl R2 CT/mg -« kg™

Group?) 0-10 ¢m 10-20 c¢m 20-30 c¢m 0-10 cm 10-20 cm 20-30 cm 0-10 c¢m 10-20 c¢m 20-30 cm
CK 0.095 0.087 0.170 5.38 2.06 2.28 135.2 139.4 133.2
MH 0.143 0.119 0.272 2.74 1.35 1.38 137.0 193.6 176.3
SO 0.162 0.275 0.514 2.93 0.68 0.53 143.6 226.8 243.1
LC 0.259 0.352 0.472 2.48 1.08 0.70 151.0 243.9 246.5

DR1. AA42 K &2 M Na* &Y HE{E Ratio of K* content to Na* content in different soil layers; R2: AR +)Z K* Al Na* Eig 2 15 Ca* fl
Mg* & Z A HUAE Ratio of sum of K* and Na* contents to sum of Ca** and Mg** contents in different soil layers; CT: AR+ /2 Ca®* K* Fil Mg?*
ATk KRN Total exchange capacity of Ca**, K* and Mg?* in different soil layers.

2 CK; X AP ATATAEY) Control, cultivating no plant; MH; FiE T Cultivating Mentha haplocalyx Briq.; SO : FEHiAfi Cultivating Sanguisorba

officinalis L.; LC. FAEMIFT Cultivating Lycium chinense Mill.

Biti 2 IR, 3R (K +Nat ) /(Ca™ +Mg™)
EXIZ W /)N FfE 3 R J5 , AN 2100 (KT +
Na*)/(Ca™ +Mg™" ) (HM T X HR, o iy | b Ay
FIMFCFAE R 0 ~ 10 em + )2 (K'+Na*)/( Ca™ +
Mg ) {43 50 Eb X BR BB A 49. 1% .45. 5% F1 53. 9% ;
10 ~20 em & 2% A 23 501 Fb XF REREAIR T 34. 5% |
67.0% F147. 6% ;20 ~30 cm +JZ3% HUAE A 5 e X IR
[AAK 39.5% 76.8% F169.3% . Bk L&, Hit Fiky
RO T PR 38 (K™ +Na™ )/ (Ca® +Mg™ ) {H A4 P e 45
K, AT AL R I R MR/

M4 B F I A 3 RIS ,0 ~ 10,10 ~
20 120 ~30 ecm +ZEH FEEHE F (Ca K
Mg™ ) 24 det SR S4 B b 35 0, 3 o 4 % 4 32

PHES 7 (Ca™ K™ Mg™) 52
IR Hotar AT

S B HE R R

3 S

SEHGEE IR PR 3 b 24 B U R % £ 4
pH {H A REATRAE FH P o 28 5540 o b Hiu A i o | A0 AC,
Xof - AJE AT PR R e A R AE FH P 5 2 55 KUK Sk
el Mg THEAT B HbAR AR - 48 pH A P80 S5, )
FrL A AIG A 398 T 35 1k 6 B 2 P R0 dc i . AN R 42 2
M ,3 FEPIA 0 ~10 em + 2 pH (AT PR &
RN e B B, X — B AR K B
FEARFE N 70% ~80% HIRIMIAR 850 A 1E
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X—4 2, B3 pH {E AT A PE R A 1 BRI N R
AR RS R 0 R AR R T A RIS A
Fife 3 FPAs e 3 pH (ECFN AT Mk 5 R R AIG, —
J5 & TR R IR ISOK 43, B 28 Rl
TP 25 0, DT BEL Lk 6 73 B 7K 53 1) 1l 2% 1) SR 4
53— 7 i E T b A Bl 7 o, P8 % R IR
> TR T $hay BRI X — R B 1 R A% R R R
PEER & AR SO AT pH ERYFEAR, X —HR S
FRMELT 2 O FT 45 SR AR — 2L,

WFIE S5 A P 3 P2y 5 o A A A+
ST PR A R, T ELX R A Y S 4
FEAR T B A - AR A B ek, R
3FGEWHMEY G, LgErh K Ca™ il Mg™ & &
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