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Comparison of Planting Suitability of Four Herbaceous Plants on
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Nanjing 210044, China)

Abstract: Pot and plot experiments were conducted to observe the growih of Paspalum notatum, Cynodon
dactylon, Eragrostis curvula and Pennisetum alopecuroides on the rare earth tailings under the common
condition, the condition without fertilizer and that with drought stress. The suitability of the four herbaceous
plants on rare earth tailings were compared from the aspects of growth ability, drought tolerance and barren
tolerance. The results showed that Eragrostis curvula, Paspalum notatum and Pennisetum alopecuroides were
the best in terms of growth ability, drought tolerance and barren tolerance respectively. Summing up the
comparisons in the three aspects, Paspalum notatum was the best, followed orderly by Pennisetum
alopecuroides, Eragrostis curvula and Cynodon dactylon. The results provided reference for application of the
four plants to revegetation on rare earth tailings in South China according to concrete conditions.
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earth tailings; suitability :

REMANSE. B, MASHHETEENTERLBIE, LHEE AR L A RER
F.o 20 4 80 ERLISK, HEFHAMEA L, MEVEFHMEERBINEN, X —HXEHEF
KERH LT EEH, KERERIEN, GUIFEMRGBE. GEE (Paspalum notatum). $%

WREH: 2011-10-25 BEIHEB: 2012-03-05
HEEWME: BERHMHERTIHMBE (20092X07211-001) ,
EER AN Y¥EFEA96T ), &, AR, Bit, FTENFESHFEP PR E-mail: caoxuezhang@126.com.



604 L o8 & & K % % # F34 %

8 (Cynodon dactylon). B JEE (Eragrostis curvula) FJRBE (Pennisetum alopecuroides) f&iE
REAMR S AE &M, BHREHRGLME, CHRIIATABRK K ERAREDY, B+RUMIERE
W, HUSED, RIERKENE, EYERLMGES. EXNNGHHETEYAE, BERATiEHE
VAREKRMH R B RR S, ZCRABNMNRMEMZENERESE S TE, WNEKS.
i A 3 T X Lk 4 MEYER B ERMPEETEETANRS LR, DR
Rt Sk E B YR TR S,

1 R 55%

1.1 ftilAe

HHARR P REECHAETER LV EFRECH., EHEBFL R LMY E, SENTHRTE
B EEERSME, EFHKE189°C, 1| AFHYRE 83 °C, 7 HFHRE 274 C, HimBEEE
—53°C, WIS 38.0°C, FEFHHEKE 1550mm. FEHRIT T EEEBRARILL 4km (H
REEE), F 1987 FFEIEFH K. R ERADHMMA K T L, R/ b3 AR RE 115°3'58", b
%5 24°48'39", HEIRZ 323 m, HWHIEKF.

AHRABRHARLEDXE ERRR/PXFEMBR Y. %GR ELE 0~20 cm BEPFE 3 AN AT
i, HEARBAMRIMT: AHHK0.18%, &% 0.008%, KEME 18 mg/kg, B 15mg/ke, A
B 0.375 mg/kg, MM 17 mg/kg, 24 6.56%, FHEFZHE 5.04 cmol(+)/kg, pH {E 5.39, ¥if2<2 um
&7 2.48% (A SE, TRHD, K2 2~50 um [F 11.86%, Fif2 50~100 pm [ 3.20%, Hif® 100~
250 pm & 3.54%, Hif% 250~500 pm (7 8.90%, #ifE 0.5~1mm & 33.37%, ¥if2 1~2mm & 36.60% .

REMEMN4MEYIOER. AR, SHEBEMRER.

1.2 ZRER

BRAE 1 A EAE, 2 M TREBEATEM 1 AMAHEIRLE. O (CK), EiiEEWEN
BE6 g/ZfEEAE, —HIEHEE/K, M3 REKIR, SREKZAEEKENLS 60%, HEKIRK.
@T B2 A (D2): HERXNE, EHEAKE 100d BB K, ZEELEEK2AEA, BREEER
KEWIK. @FFHE3 A (D3): HIERXNE, EFERKE 100d MEEK, ZFEEEREKIHE, &
WEEFERKERIK. OFHEIE (NF): AHE, E—BEEBRKEWRR. BLBEIANER, 4 FERL
BHE. BEAEHRLEY 2kg (RTEER), ENRE—REHBTAEY, BABMWE. AEE30H.
ZEMR 200 H. BHEJEE 50 . REFE 30 K. #HMJE 100d Wk, 107 dEXNTEMEHRNTE
HE T A ST REKETAREER, SRAMM 1 K. 135d 63K, BiEKEHE, BTHED L
RIZK4y, HHEPRBY S BRI T, WERLREARAEZEE, Wk RO T ETE.

1.3 MXRAB

MABFHED R I ANERE (B3NN, 4 FEDIL 12 MK, BNDNKEHA 1 mX1m,
IR ZIAARRE 20 cm. K NX T, 3% 300 g/m’ B BRA N+P,0s+K0=6%. AHUREE=45%
MM AEMIEEERIE, FBENESRERDIES. SEYHBXABMHFRAME, HTHR 20 m, &
AN FEERALE, B TH FHSMEINERR, FHEDHEEES. B HEN 2011 £ 4
H 19 B, BEAR#EITHRK. WEE. BRE. RASANEEERE (BEEBMHABEEAEAK). 2011
11 H 3 HRFE, EWEKRECH 198 d. HAEAKEANMNEN D XETEERR, HHERERST
M EE . HEERE, SEAN/PMXER 50 cmX 50 cm B, WIREE T HEY) (R3EH LR T 56D,
BRI AEKBET R, WTHEY ERKS, MG ERK, KGRI B b5 T35,
wEERENTE.

1.4 JEH &

HEMERK: #ENE. MRIRKR: BEMETHSWERERN S BREYSH—H, NF
M 10%Ah, BHRUEHRESFFRE, FEFEE. ZHRALD: SEER8~16 KllEkm (K#
BYSWBREL -, ERERMIAES &), FEPHE. ek EEER, DEKNER
FrEBKBRAEED.

YR BEYARBEEEEE, Rt LS TFHTE.

TEBETHAREEZL: HEUERUH S, SERNFERLNER.
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WEAKEH KB ENL: AEUNERNE LA REEFEK (BRAKE N FERWELZE,
HRMEF) KIKERE.

WS A ReEmel,
1.5 PRI A
1.5.1 #HhE2 4445 NEKST. WEEMWEL 3 ZH GEHrER) X 4 FEDER L BrbH A
FHEE TR . ERATE A

HKS: BAPMKBRBRPIEYKRE. FRK. 2. h ELHTFEMBRTHETE.

R ERARPTFEMELESENEDETEZL. TEMETHH FESZL. T2
FiiriE AL B K B ALK G A R BB L

AN ARRARFAMEELE S EOEYETELENKS KA.
1.5.2 #4rES S THEEEBHEENHER, HRAX (D BEFREEZHRAIA—WHE -

x,; — Min(x;)

y. =

7 Max(x;)— Min(x,)

(DR ry hEYR i BRjTEE—AUE, x;, AEPW i ERj BRIRGBE, Min(r)AEEY i
BEjERRGBEF ML, Max(r) A &HEY i EFj BRRGHETRBEKRE.

T EEMBRERS CTREBETHHFRESZL” 1 “TRbE 48RS 4K E A ik EE
H7 2R, EHAHEREMTEZER LRNER, ﬁ%ﬁ?ﬁﬁﬂ‘]’dﬁ%?‘iﬁﬁ 0~1 Z BRI H(E, B
KA1, mERANO, HMKHEEEH#RNHEEERKNMIE—MEERNEE.
153 ¥£24474 BEEX (K. WREHE. WEE P45 EA iﬁ (2) A (3) HE:

-Q: / (2)

3

(D

Vi = MMWJ

@R H: Vi HEY i EEVRGSE, ry VEDK i BEEjIBRE—ALE, nh i BEROERDE.
G)RF: VPAHEY i BEENH—HIEDE. Max(V)AEHEY i ERRBEIEFRBEKRE.

B IH P BRIk S KR, HATREREN: 0.8~1 814, 0.6~0.8 I, 04~0.6 4
M, 02~0.4 KN, 0~0.2 4 V.
1.5.4 .Taﬁﬂ‘ BAR (4 HEEHEYNEGETSME, #ITEEDEEENSE LR

lh%ZK)3 (4
i=1
@ORF: UNEURGEEENME, v HEY i BRI LIFSE.

2 BRI

2.1 AKHHE
HRKNEBERBE—BRBELT (FAXPXRRY, EPEHENEE. BREARIT ANEE.
KEESHERFT-HRHE RS, NE—BEL), EUETFIEKRABOHEIRE. B 1 BxR, NE
KhOEhRE, sMELHERY, GEEB ERTERK, AFRERKERK, SHEEEXNSNZE
BKRK, REENMTHRTERK. 8K, FKABRKATHEEE, HREREE, BRIE
B, RFERBEXRM.
2.2 i BB
LHEBEHRT, TLRFHARFEBREMSF, @%%ﬁﬁ%ﬁﬁﬁﬁ?&ﬁmméﬁ EX TR
MEKRHIEER 7 A4, BMEEEFRBHEEKI—4MEE, AEHEHERR S, TEHEZENE
P 100 d JEFFER, RIAEEIEREK 2 A3 BEEKREMK, WS EMMOHEME. © 268 HEADAE
FEMETHRESHENFREMRKETFKREER L, BERETREHMBEXE (E¥EK)
HEmELE L.
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Tab.l Comparison of growth ability of the experimental species

W K Hy F AR E HEHTE &1
Plant height Main root length Aboveground dry Underground dry Coverage Ry H—kiEs
B weight weight & 1 g
Speci #5EE e ®seE ~ MEE . MEE _ ; o e L N
pecies y 3 Jem 5 --E fge m) B—-HE fgem?) -4 WE@/% VA—4k{d Original Normalized Grade
Measured Normalized Measured Normalized Measured Normalized Measured Normalized Measured Normalized score score
value value value value value value
value value value value
HEE
Paspalum 53 0 55 0 109.2 1 106.7 0.888 40.8 0.263 0.430 0.714 Il
notatum
T ®
Cynodon 7.7 0.6 8.9 1 66.9 0 58.1 0.128 353 0 0.346 0.575 m
dactylon
M
Eragrostis 9.3 1 7.2 0.5 88.5 0.511 49.9 0 56.2 1 0.602 1 !
_curvula
BREE
Pennisetum 7.7 0.6 6.6 0.324 79.7 0.303 113.9 1 395 0.201 0.486 0.807 I

alopecuroides

R2HWM T TR &M RS E R, R LR ERR 01 ZEKM 3 H.
RIGHT TRMALEKE GUKE SR F RS E R, PR RRERN 0—1 2 H
MR E. R4 ETEMESHE (EERAO NEDETHREZLL.

®21 TEHATHEHOHHFREEK
Tab.2 Morphological changes of leaves under drought stress

B & 1F$K 1 B Watering b $esk 2 B Watering  f#1E 837K 3 F Watering MR 4
Species ] suspended for a week  suspended for two weeks  suspended for three weeks  Score
H E-¥ Paspalum notatum HARTAL EAXLZN PTG, REEE 1
¥IZEM Cynodon dactylon HERTLE Rt ﬁi};%f%%?@‘&ﬁ% =HEH, ﬁgﬁﬁ%& 0.3
BOHRET Eragrostis BAEEM LFLWAEH, TS SuEH, HEKRKE 07
REE Pennisetum s 2B, £E, BERE 2HEH. FE, JeR
alopecuroides ErLZL F K Ko I 0

R3 TRBaLBRIHKETHERRER

Tab.3 Recovery of leaves after watering recovered for the drought stress treatments

FEE 2 FALE FEHE 3 ALE
ﬁﬁl Treatment of drought stress for two weeks Treatment of drought stress for three weeks gﬁ‘%
Species SKk1AE  HK2HE  EK3AE  EKIAR k2 AR core
HEE
Paspalum EEEK EEEK EFEK LEM A KE WEM R 1
notatum
FZER
Cynodon ErRAkE ot Rk E Ltk E L R%E M REE 0
dactylon
EHHEEE e s -
BAREERE BAREER BERREER ‘
Eragrostis T HRE T Atk & 0.5
curvula K E3S CaS
REE
Pennisetum T A RE B8 EH AR E Lot kS A RE 0
alopecuroides

RSEBRETEMETHHESEN. TEHEFREHKEHFIRERL. TEMESEFRER
IKEVEYETREZ W 3 BEtr st TN 2. £ 5 877, 4 MEMLE, WEEUTEEARE,
REERZE, Rt 2 MERS. TERET, GEEHARERAES, #F1EHK2 BAEEELTEWL,
HAfth 3 MENBERMN. SHAENN, FiE5EK2 A EEEEYBMEWERA, 135dEDETRE
RILEFEGRKLEEEDT 8.4%, WAKLLEIH S AT HAR 3 ME. WEMKE, BEERHFKER
B, FIERAK3 AR, 28 4MENHARSEREZERNL, GEEEREMK 1 BEHNELE
MARE, REHOK 2 AER A REEESCE M, Mk 3 MEERS MK 2 BEEH kS
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®4 TEMEEEFBRKLENEYRTENK
Tab. 4 Comparison of dry weight between the treatments of drought stress and normal watering

LY ETEWE /(g7 ") FTREBESYRNEYETREZ L
Measured value of dry weight Ratio of dry weight of drought stress treatments to CK
TREBE2H TEWE3A R 451 Original value
R (D2) (D3) H— g
T AR e mavos D2CKZ DISCKZE 7 Nomalized
for tv%o weeks for th%ee weeks k. D2 to CK D3to CK Average value
(D2) (D3)
BHEHE
Paspalum 7.42 6.80 4.67 0.916 0.629 0.773 0.924
notatum
MR
Cynodon 10.42 7.45 8.90 0.715 0.854 0.785 1
dactylon
5 5
Eragrostis 6.78 4.89 3.63 0.721 0.535 0.628 0
curvula
REE
Pennisetum 9.44 6.52 6.49 0.691 0.688 0.690 0.395
alopecuroides
x5 HRAEMEEHHER
Tab.5 Comparison of drought tolerance of the experimental species
F R 5 i) B 1 vF 43
BYUTFEEZ Score of drought tolerance
TRBLG P BARMTK it 5 2 4
Eﬁ FOR R 53 (& SR E Normalized i Grade of
Species Score of leaf Score of leaf value of dry B4 H— v drought
status under recovery after  weight ratio of o SN : Normalized tolerance
drought stress re-watering drought stress niginal score score
treatments to
CK
HEE
Paspalum 1 1 0.924 0.975 1 I
notatum
R
Cynodon 0.3 0 1 0.433 0.444 I
dactylon
% i JE
Eragrostis 0.7 0.5 0 0.4 0.410 m
curvula
REHE
Pennisetum 0 0 0.395 0.132 0.135 \%
alopecuroides
2.3 B

WLERO- B, ARG ERTEDME, BREEAT DK, BREATRAERE B, W
WREEA R EZRAER . Hit, WAL EEFHEYMHANTELEN . XA XHAREELE
L5 RE 135 d EMBE T RELER 100 d Bk & tLEE AR EEIER. AE 6 il i, REENRENEE
EFFHAN 3R,
24 ZFHEHE

WAL, WEEMGRZEE 3 EEZNE—hFE, BAX (O HEBIZEMFGETAE
(RD. NRTATR, GELK, BEEFRBERE, S mE/EEHLK, MFERERM.

3 FitSitie
PSRRI SRR 4 R, ALK LIS R B, B
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Tab. 6 Comparison of barren tolerance of the experimental species

A sefE A fE 53t B it 7% ¥ ¥F 4 Score of
Measured value Ratio of no fertilization to CK barren tolerance T 8
I —
apy  TER@RE)  Klim w1 e e
Species Dry weight Plant height Original value value AME A Gt:'::lr: :f
RHAE No papict FHGIE No B THE ME T/HE ¥E  Original Normalized tolerance
fertilization fertilization Dry  Plant = Dry = Plant  value value
weight height weight height
R 0.188
Paspalum 0.13 7.42 6.0 31.8 0.0175 '7 0.06 0.441 0.251 0.251 v
notatum
AR 0.049
Cynodon 0.19 10.42 1.6 323 0.0182 '5 0.066 0 0.033 0.033 \%
dactylon
5 g R
Eragrostis 0.07 6.78 4.8 48.0 0.0103 0.1 0 0.160  0.08 0.08 v
curvula
BES 0.365
Pennisetum 1.23 9.44 16.8 46.0 0.1303 '2 1 1 1 1 I
alopecuroides

R HREMRATHIRLEDHENEERSEHUR
Tab.7 Comprehensive comparison of the planting suitability of the experimental species on the rare earth tailings in
South China

EKBIPSE it 5 44 PP HE it A 4t 1 S SEWHME

Eff Species Score of growth Score of drought Score of barren Comprehensive
ability tolerance tolerance score
HE & Paspalum notatum 0.714 1.000 0.251 0.655
FZEAR Cynodon dactylon 0.575 0.444 0.033 0.351
E it il JE F Eragrostis curvula 1.000 0.410 0.080 0.497
BB E Pennisetum alopecuroides 0.807 0.135 1.000 0.647

MABEE, WEERFNARRE. SMTHZSHER, BEEAREERY, HXABHEBE,
FFRERA. kK 4 MERRENE TR LR SAXAKREME, FUSHERAAKLREHER.
FIMENERTEDHMEREEERT IR, INERRARMENRE . NERKE, s HELFH
X MRAMEHTE, ELbFAMBRRN, TREAABREHINE. EKFFRENXKE, L
BEERE, WRERRTERRNEDHIERR . EK>FEEMTFHXE, EXEEFRTUE
MEEENE, TREXEKIBHRS: WREDSEME, WLREEN XK.
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