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B E.A—&a(Euphorbia pulcherrima) “F #5587 A XA, £ 2k K3z kA (1/2MSH1AA
(1.2 mg/DD+#m7.2 g/ +EHEGO g/L)FFmRE R EZZAMLCL) , BEEET 3C
AR A T AT, B T R R LaCly sH& B8 5L F — SR 40 4038 W & 22 & L35 A7 % v BAK
Bk T LaCl, b3 ¥ A ME ., ZREAV . E LS REW LaCLA AR R ER SH B MW
KB (Pro) T M4 TR %R G 48 AR AN LE(SOD) it 4L 4 8 (POD) 7# 1%, BARAK
B g R =B (MDA A&, LaCligbi@id 3RS E AT A Mok EREAR D ALHARRN
R EEERERS, BRI R, RAW ER S LMEMRL G S, LaClyiE 7 69 AR AR
B H 0.5~10 mg/L,

KR = A (LaCly) s — AL IR A ; A4 BRAE fh eI
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—hEL (Euphorbia pulcherrima) 3 RKEEFL K ek JE
P, 2R IS AU R T BT AT 1 2
IR A FEIZ R FERR, R AR B EE
B, FEHEWEMEREK T, HRES—
M LG A RO ¥ i — Y KA e L 48 T R

E—EEE T BT (1981, %, Ak -, SRR F @ H MM &
2 %, E-mail:dxy861179@163. com.

AL 2 SR T ST R A —

i - JTR R AW A EE 25 AEH i i A K xR
WAKER AR B R Z5 R R R E W
Wi 1 JeR , AT DU BEVE Y i 8 R A 3, (2 2 7 7 9
R EMRAER R TRV E R Y TR RO R G
J 2 5 A ) A B 4 AR R X EEANE
(Triticum aestivum ) 3¢ §. ( Phaseolus wvulgaris) . & K
(Zea marys) ¥ JA(Cucumis sativus) 24254 8 (Dendrobi-

HEETWH :wl Rk K FRAH K BR B (64070113),
rfs HH#A:2012—12—13

um monili forme) . i 7 £ fit (Dendrobium fimbriatum) ,

Study on Purified Efficiency of Plants on COD Removal from
Domestic Sewage and the Change of DO

ZHAO Yan',QI Ji-zhong' , WANG Xu-he?
(1. College of Forestry,Beihua University,Jilin,Jilin 132013;2. Jilin Garden Management Office, Jilin,Jilin 132013)

Abstract: Taking 19 species of wetland plants along the Songhua river in Jilin city as test materials, the purification
efficiency of chemical oxygen demand (COD) and the change of dissolved oxygen (DO) of domestic sewage was
researched in this paper. The results showed that plants could purify domestic sewage,and the purification ability was
varied in different species. Coleus blumei Benth. could effectively reduce content of chemical oxygen demand (COD),the
highest removal efficiencies for COD was 95. 18% ; Oenanthe javanica (Blume) DC. had better efficiency to increase
dissolved oxygen (DO) in sewage, and the maximum increase was 262.22% ; Rumex patientia L. var. callosus F.
Schmidt, Erigeron annuus (L.) Pers. ,Coleus blumei Benth. , Polygonum persicaria L. ,Oenanthe javanica (Blume) DC.
may be used as plants for the construction of domestic sewage purification landscape, because these plants had better
comprehensive capacity for domestic sewage purification of removal of chemical oxygen demand and increase of dissolved
oxygen.

Key words: plants;purification;chemical oxygen demand(COD) ;dissolved oxygen(DO) ;landscape design
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BEH (Lolium pernne L.) .5 FE 0 B 2€ (Caryota mitis
Lour. ) .#4% (Caryota urens )% 2 FpFEY) 15 LIUESE, H
AR A 5 B A RIS AL 3 Ty =COR R, 48 R B AR
s B EWEHRAR . 7TLMRE , LaCl, IR T 2 Fh
ML R 15— S £ 2 85 v X EG YR o 3 A HRARI B 7, T 42
TR ME . IR EER L TR P REE RIGEIRT
La®* 3@ I B ARMIKIR  FE— AT A B B 5 A 3CRIR
JE R, FHAS R MR BE LaCl; 4b 38, BF 5% LaCl, X — 404
K AR J5 2 A B A AL AR T R e, L B
YRS R JEE S SN S R E A
AR M LA R A LaCl, 32585 — S 2L i FE BB 1 B AT
T BALE] X T RS s 57 5 UG B AR R P — AT
BLFERE 1 HIE AL B A B E A BE B , X B P S R
A AR PUIERE ) IR St B A 18 FEA .

1 #Rl5H*®

L1 R5eshk

HEAA R 2 AR RS FR K AR R 2 em
AR —maA“ RIS mFr TEE N, BHREMT 3~
4 R,

1.2 REHk

RIS TE DU 1 Al K27 AR A X AR 56 b (103°51'E,
30°42'N)#4F. L 1/2MS+IAA(L 2 mg/L), M n3pg
(7.2 g/L) JEHE R0 g/ IVENHEAE R, fERARESR
FEPR IR EE R LaCls , 8- BEH2 30 i, B $E 2
. BB 3IREE. LaCl JRBWE 5N 0.0.5.5,
10,15.25.35.45 mg/L, ¥EFRMEEE(25E£2)°C, K IE5R B
1 000~1 500 lx, &Mt [a] 12 h/d,3%5EmE] 50 d, 50 d
BN TENENEE 10d, ZEBRZREXKFELEY
HIFRK : BEA  BA=3:1: DF , BEIMAEHR
RER 10 emX & 12 cm W RGH BRI, BABR 2 B
.

BH 10 d FREARERBIEEHF —EBA 3CA
TAARAE P ARIRALEE 0,24 .48 h J5 , ZEEIR FIKE 24 h,
Rt J5 B LR A R 6% B ) R s 7 BV I i 4% T A B A
LR .

1.3 THWE

B (MDA) & &R QU E b ZfR (TBA) th 8
B RE 5 TV P WE & B SR FH RO L £ 35 I 2 5 7T i MR 2R
HERSBRAZ DR G-250 Juta bl & W S I &
Fi% (Pro) & & 5k FIBE L /K 47 BR $ B, SR FH B = W (b (2 1
W58 5 #8 E A5 1k g (SOD) 3% 4 3R FH 4L itk 7Y s (NBT)
AR JF IR R ; 2 46 1k Y Bl (POD) 5 145k F A1 A AR
BETE
L4 BAESr

RIGHHE R SPSS 17. 0 S it M4k 1T 8% 5 it
4307, 2 H SR A Duncan L3617 .
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2 BRESW
2.1 LaCly % HMEIR A T — ML A3 B B A
TYRE R

2.1.1 LaCl¥—fherga35 1 Pro S MM HM*E1
RTLAFE W, Bl 6 A E) 38 00, Pro & &3 E 7,8 EFHiE
EW LaCLYR BB ER E X R, BREKE
LaCl, (35.45 mg/L)AbFEFT CK #b, i@ FTH] (0 h)Pro &
B ETFRE)E (24.48 h) EFFEFRBSE. KR 0 h,
Pro & &2 5 (B 5 mg/L) YR 8 3 , (5 bt a6 st ] 358 Jin
(24,48 b @ E MR . {RIE 24,48 h,0. 5 mg/L LaCl, &b
PR BUEARL , Pro & & 4371 b CK 3 fin 56. 4% .16.0%,
¥tk w2 TR, SR LaCl; (35,45 mg/L) b3,
FhERT S CK G W 2 M 2= 55, Bl i 38 B (8] 3 4< , Pro &
BIET X KIR 24,48 h F,35 mg/L 4B K T Xf #E
12.8%.1. 7% ;45 mg/L & F X8 38.3%.1. 7%,
1 L M—ROAREFREHISBRSER MW

Table 1 Effects of LaCl; on the content of Pro of
Euphorbia pulcherrima plantlets in vitro
LaCls ¥ 2 (B A R E] Time of low temperature stress
LaCl3 concentration
Jmg+ L1 0h 24h 48h
CK 30. 064+2. 742Ba 39.569+0.792Cde  58.856+1. 919Bb
0.5 45. 603+4. 189ABa 61.872+1. 919Aa 68.270+2. 473Aa

45

46.517+2. 742Aa
35. 549+ 16. 679ABa
35. 549+ 10. 968 ABa
36. 463+9. 630ABa
30. 979+3. 166 ABa

30. 064+4. 749Ba

58.137+2. 288Aab

49. 691+ 1. 673Bbed
56. 350 2. 079 Aabc
49. 213+10. 313Bbed
35. 092 1. 784CDef

28. 602+ 1. 038Df

63. 426+ 3. 450 ABab
62. 055+5. 708Bab
59. 953+ 2. 644Bab
59. 313+4. 189Bb
57.861+3. 428Bb
57. 850=0. 881Bb

2.1.2 LaCl¥—mer iG] S &0 m M
2 AL RIR A T LaCls XF — 5 41 7] 35 bl 2 B3
INAEEHVER B2 RN B2, B8 iR 3G 0, LaCl,
XoF TSNS A B RN R SR A R TR B, R
W, aAbTE 24 h,0. 5~25 meg/L AbBRYREA IR

2 LaClL ¥ —ROARETAMESENZIE

Table 2

Effects of LaCl; on the content of soluble sugar of

Euphorbia pulcherrima plantlets in vitro

LaCls ¥ 3§

LaCl3 concentration

(IR fr 38 5F ] Time of low temperature stress

Jmg + L1 0h 24 h 48 h
CK 15.926+1.073Aa  22.062+9.137Aa  26. 9332 467Bab
0.5 23.93549. 890Aa  24.849-0.614ABa  27. 355-£0. 707Bab

5

10

15

25

35
45

24.333+4. 645Aa
18.52540. 177Aa
20. 9845, 845Aa
22.694+0. 562Aa
17. 72945, 568 Aa
18. 666+6. 308 Aa

31. 359+8. 962ABa
25.8490. 614ABa
25.200+1. 572ABa
27.378+8.132ABa
18.830+4. 567Ba
19. 649+4. 604Ba

38. 643+9. 659Aa
28. 010+ 3. 668Bab
25. 059+2. 66Bab
26. 582+0. 884Bab
20. 141+£3. 320Bb
19. 228+9. 395Bb
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AR & H 22 58 B 355 35.45 mg/L AbHH I 9
ARG N, 5 CK Mt ¥k B &R . et
48 h, bl LaCl, ¥R BEHE I, 5 CK AHLE, Wl ¥A MM & & 501
InjEu A, B 5 mg/L AMBUR Fe A, b CK 3 in T
43.48% ik B EER .
2.1.3 LaCl,Xf—gh4r 4l 3G vl im 3 A & B
3 3 AT AFE H , LaCl, ZhBE X — & 21 20 35 1 AT I
EEABKIM,BE LaCly ¥ B3I AR E AT (0 h) .
FHICADATRMHEHSEEFBEH U8 hE K,
KR O h, ¥R LaCL ¥ IRB T I B HEA & &, B
0.5 mg/L AbFRAN, H A 4b PE 4K B 2%/ T X B8, Hoep
10,15.25 mg/L AbBBUR B H B AT E A, Lk CK 451
B 31.95%.29.50%. 35.08% , K& 24 h, 10,15,
25 mg/LALBEXT ATV A 5 & R IR — DR, &
)2 CK fy 1. 366, 1. 358 il 1. 396 £%, H ¥y ikt B 22
o R 48 h, A E H & & BN, HEKEH
BFE ¥ I LaCly 25 mg/L 4k, bb XF B & i 15.98%
(P<0.05),

x3 LaCl, X —ROAEETAEEASENM

Table 3  Effects of LaCls on the content of soluble protein of

Euphorbia pulcherrima plantlets in vitro

I, IR IR B LaCl, 4b 21 2235 5 A 14518 )5 i e, CK
TE 0~48 h a2, MDA B K s R AR K, fiiE
24 h R HE LaCl, 4bFH (0. 5~10 mg/L) , MDA &£ ¥{%
F CK,HEH 5 mg/L Z2R7H& K, b CK{K 46. 42%,H . &
WRBE (15~45 mg/L) WA K ,45 mg/L AL Bk 5| F KAE,
I CK & 66.92%, HiE 48 h K. H#k B (0. 5~25 mg/L)
MDA & &1 F CK,5 mg/L & & /ME, tb CK ik
38. 78 %%, B Mt BE (35~45 mg/L) & F CK, 4414 45 mg/L
AR A B v i N R 14,999, U B IR 38 B 4
—fnELA R B 4 M R A2 2R 4 L B AL RE T REAIR . K
Hk B LaCl, 4bBES MDA & BEFHIK, R R SR A
AR 515 AR 43R, AT 3G 58 T HUEIRIR A BB 7
#4 LaClL3—RAAREE MDA SEH I
Effects of LaCl; on the content of MDA of

Euphorbia pulcherrima plantlets in vitro

Table 4

LaCls ¥ 3§

LaCls concentration

(IR fr 38 5F ] Time of low temperature stress

LaCls ¥ i 7B a8 Bt ] Time of low temperature stress
LaCls concentration
Jomg + L1 0h 24h 8h
CK 2.07840. 137Dc 2. 39540, 037Cc 3.11040. 198Cb
0.5 2.20840. 132Dc 2.94140.136Bb 3. 254+0. 141BCab
5 2. 540=40. 070Cb 3.04240.080Bb 3. 333+0. 243ABCab
10 2. 74240. 115ABab 3.2724+0.095Aa  3.470=%0. 109ABab
15 2.69140. 119ABCab  3.252740.074Aa  3.492+0. 219ABab
25 2. 80740. 022Aa 3.343+0. 063Aa 3.60740. 057Aa
35 2. 583=40. 087BCab 2.28340.062CDc 3. 326+0. 130ABCab
45 2.561=40. 012BCab 2.23740. 014Dc 3.11040. 099Cb
2.2 LaCl ¥ EHIERMHE T — M A E it i MDA

R

H15% 4 AT, MDA 5 B B ol 38 P ] 388 i i e 25 3R

Jmg - L1 0h 24h 48h

CK 1.57340.264Aa  2.6210.134Aa  3.808--0. 603Aa
0.5 1.48740.948Aa  1.9330.650Aa  3.194--0.597Aa
5 1.532+1.233Aa  1.790+1.660Aa  2.744--0.699Aa
10 L501+1.277Aa  2.101+1.904Aa  2.879+1.083Aa
15 1.44740.285Aa  2.858:2.846Aa  3.368£0.939Aa
25 L611+1.169Aa  3.012+2.954Aa  3.786-0.404Aa
35 1.68140.281Aa  3.6270.822Aa  4.326+3.220Aa
45 1.636+1.228Aa  4.375+0.560Aa  4.379+1.594Aa

2.3  LaCly X S HIMKIE A T — M e it Fhi &l
il 155 M5

fH 2 5 AT AT, B8 A )3 0, 4% Ab B SOD 1% 14 35
& AT h) (R 24 h) JEHI 48 h4rFIFE 15,0. 5,
0.5 mg/L 4t SOD & ¥ & & » 43 5 & %+ B i 2. 191,
1.527.1. 378 £i%, BT LA H , Bl iy 36 Fsf i) #9386 < , LaCl, XiF
SOD 77 14 38 58 %50 W 55 , 5 % B8 ) 22 B Wi /. [
SOD ¥ 1 — ¢ , Bl AR 15 i 38 i 7] 5 K, POD 1% M3 &
i HrifkEE (0. 5~25 mg/L)LaCl; %f POD %M1 38 A {2

x5 LaCl, 34 — a4l A E # it i SOD.POD & 45 0m
Table 5 Effects of LaCls on the activity of SOD and POD of Euphorbia pulcherrima plantlets in vitro
LaCls ¥ i SOD POD
LaCls concentration/mg « L1 0h 24 h 48 h 0h 24 h 48 h

CK 86. 81113. 934Ded
0.5 117. 218+£9. 122Cc
5 150. 665-+5. 267Bb
10 187.153+£5. 267Aa
15 190. 194=+9. 122Aa
25 171. 950+9. 122ABab
35 89. 852£9. 122Dcd
45 83.770+27. 868Dd

206. 005-£7. 085Dd
314.55747.970Aa
279. 59040. 912Bb
287. 49542, 296Bb
278. 98145, 935Bb
255. 26449. 137Cc
199. 012+£6. 407Dd

163. 436 +6. 907Ee

235. 500E6. 074Cc
324.590+23. 512Aa
294. 185+ 14. 933 ABab
312.733+11. 332Aab
310. 604 133. 192Aab
277.15744. 591Bb
223.033+11. 097Cc

212.999412. 067Cc

39. 815+6.365BCb  61. 960+3. 265BCDabc  68. 2105, 971 ABab

52.161+4.660ABab  70. 810+4. 537 ABabc 88.426+5. 689Aa

61.420+1. 414Aa 74.198-£5. 465 ABab 79.012+£7. 207 Aab

45.670=+1. 336BCab  68.27248. 616 ABCabc  75. 309£5. 523Aab

50. 617+7. 640ABCab  67.70145. 915ABCabc  76. 852+2. 122Aab

60. 494+15. 537Aa 79.213+13. 822Aa 84.105+18. 152Aa

41. 821+1. 336BCh 56. 343+5. 928CDbc  68. 210+14. 166 ABab

37.809+1. 927Ch 51. 975+5. 391DC 52. 778=14. 080Bb
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HERCR , HZEMHE R IR B2 (308 2 T X B
HEEN S X 2R AR EE, K 0.24.48 h,POD %
HAAILL 5.25.0. 5 mg/L AbBRCR F 4T, Lk CK 4351
H 73.56%.23. 91%.29. 64 %,
3 #itHitit

IR B 5 M A 0 0 e 40 M ) LE S T RE AN 4544 , 40
MM SR 25 IR R e 2R S BRI AL S5t
ALUE AW, SRS EHBUERD . g R
T RSB bE T — S 2ot i & A B A L FE b
HIAREERAL BIBERTY R SEELME
e S A it 175 P 1 34 5 o B v L HCAR IR IR R BB 77

FEYI AR YU B I BRAE S 4 ML SR A B T 1 7
IR T 5 40 M A PR AR T N A B AR X AR E
FEARR AR 2 R E AR DY, xR g R, P K
WE LaCLRRm— M RIS AR S &, RH— 5
Z1 A 38 A3 95 37 VR 4 T B o EC X IR 38 P 3E B 5 3 55 R
AT HRFA R T 5 2 SR gy 4 R — 3L (H
IR 5 AR 5T RO F A B B A TR AN R L X AT BB 2
N s L2570 AR 22 R s, AT AN HEATRR L XA
YA A MR AR X 5% FA R, K
ZHGHEAT I T SO AR, B T8 A 38 7 S anfar, LaCl,
RIS HER S B EEb E NS —3.

RIS BB A8 150 40 MO VR P R B8 L 18 n &4t M e 7K 21
U ARG VKoK AT e A6 40 I J5R 14 VK At , 3148 ) % o 4
JH S At B PG 7K R 0 400 TR AR R = T 8 v o T
Li SR B EE SR TR E R Pl s b & &
Fegeiim, L HRE 11 A, ERME RN SRR EZ W
AN, HER BRI R R KT, HREH S 1A
REw MU BEEESENENEZ —SREHR
il AN REIE B T FE— BN, 2R R B R
E LaCl, AT 38 fin— ah £1 it | FT R0 2 &, Bl b 36 B )
KT RFEE S TN, 3X 7] 68 55 38 A a) 480, AR D R OR
EESE

— A Y R B TR A R T hi R R
TR B R AT 1 2R 3 A 38 n mT LU SR 2 58 2 K 4, Ji b
JFA: T A5 VK AR T BE RIS (R S5 1
FRLANANR FENREAR L E K& S5
FEMETXDT, ZHREH KRG HEEHEA SR
B hn, I Bl R A8 A 3G 2k RAR, AHA — i 20 WA
EHEERSMERZEABVRRMMEMET, — M
AAERFNEARS SESRE. BN EERE
LaCly vl — 23 fin— 4ot el s R B & & I3
IR P ENE, X 5 BME W RERAEER,
A Re 5/ L YRR RA K,

VT Foih 3 T 75 | R 0 4 L 3 e ) S 2 8 4 i
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P R R B 2R, 40 i N ) TS, MDA & &
AR MDA & 8484k AT DA B 40 i B 1 32 45 3 2
BE. PR EZ AR B — S 200 R B 4 AR 32
44, BT AL BE T B AR, (B, ¥k B LaCls Ab 3 )5
MDA & ZK T R, R R G i S AL 5 7E LaCl,
ST A5 LAER , AT 3G 58 T AR IR A BB 0, X 5 7
A T E S — B FIAR IR 5 LA
¥ LaCl, A3 ) Fe A ¥R BE A

Y HFENE SR ERBEC R B Y (R E T
WY 4KERN H0,.0; . - OH &iEE A
HH 2, 3k 263 M 7] S BUR AR i E Ak, 2 1S LR R 4T
WIS . AP R N R LE & — R B AR 1 Fn
B AR P BT AL LUTE RS T 48 B i 5, R348 ) 40 A
TR E R R AR E M, DA SRAE AR 1)
$iFE S, SOD.POD 4 IA g2 1E BR i M A B rh e
EPTALEEZ,SOD W E IR R G O; H =4
H, O, , 1l POD 7] LUE BR RN H, O, , — 3 WME K i iE
B B E 3, A ) T G R A A P 3 e AR P A, A
] 5 AF ) 68 7E — 2 72 B b 20 T e 2% B K L A TR
BRI R RIRE S — & 40 SOD.POD %42
TR » 3 B Ay it A 18 A2 AR TR A5 5 B0 O N 1 R R, 48
ULRA B ARTE G T AR B T AR 948 3 e 2, 4 E i 2
HF= A m] fEE a3 SOD.POD 48k RGN IE R EE
77 WA R BRI BR TG M A REE SR IR AR o E AL,
FEER GG (MDA & &3, MR LM,
La** i3 SOD,POD 1% 14 3 Jin M i 385 Bk 1 4 &
HORVE B La* A, — AL — ER R E R
SOD.POD ¥4 , T BIE BLR B La™* W] 48 & B A XHIR IR
1 E FFREE ST, X AT RE 2 La®F Ab B 5 9 — dh 21 SOD.
POD R4 BEIE B — 5 i T FERL ] , BEAS 1 1 M AR i A
F— & WA , DR T 3l A TV LSRR R E R
3 AL AT R = B IR

M2, LaCl; RB4R = AR IME T — ML A SOD,
POD fR I EgE T, B MDA & &, B SB &R
YR & I R AR m KPR 1 B R R Ak B
4 0.5~10 mg/L,

S 30k

(1] 25, RS WK, BURRE — B2 Bk SR R a5 e (0]
LI BH2,2010(6) - 273-275.
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Effects of LaCl; on Cold Resistance of Tissue Culture Seedling of
Euphorbia pulcherrima

DUAN Xiao-yu' , TANG Min? , WANG Wei-shuang' , WANG Ling'
(1. College of Landscape Architecture, Sichuan Agricultural University, Wenjiang, Sichuan 611130; 2. Practice Teaching Center, Chengdu
Vocational College of Agricultural Science and Technology , Wenjiang, Sichuan 611130)

Abstract; Taking Euphorbia pulcherrima as test materials,the regulation mechanism of LaCl; which was frost resistance
under the stress of low temperature were discussed,in the basic medium (1/2 MS+IAA (1.2 mg/L) +agar (7.2 g/L)+
sucrose (30 g/L)) adding different concentrations of LaCl;,the physiological and biochemical index influence of tissue
culture seedling of Euphorbia pulcherrima were studied in different concentrations of LaCl, at low temperature of 3°C
after transplanting. The results showed that the proper concentration of different degree LaCl; could improve free Pro,
soluble sugar, soluble protein content and SOD, POD activity, and reduce MDA content. LaCl; could increase the
protective enzyme activity through the enhancement of osmotic adjustment ability and osmoregulation and scavenging
active oxygen and reducing the membrane lipid peroxidation level of Euphorbia pulcherrima under low temperature
stress,resulting in an increase in the cold resistance of tissue culture seedling of Euphorbia pulcherrima. Appropriate
concentration of LaCl; was 0. 5~10.0 mg/L.

Key words: LaCl, ; Euphorbia pulcherrima ;low temperature stress;physiological and biochemical characteristics
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