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(L P E AR T B ARk BT5E BT, JE AT 100091 2. el BRAL <2 Be Fd 25 B AR B
FBIN 4514503 T B B 22 B bel 2 B AR e , T S B 2 453003)

O DS R Bk R X R 2 2 Al R MR B AT TR T IR X ARLUR I 0 R ) R 4
AT TSR, SR BV TER S F MRS R, A BT 3 SR MSB+1. 5 mg « L7'6-BA+0. 05 mg « L™
NAA A E F AR A (90,3051, 56) %0 AR AR A 5. 9110, 20, P AMREER # LK 1/2MSB+3.0
mg s LTV IBA+0.5 mg e LT'NAA+ 1 g« LUEBRAC AR REEIXRFN(75.2542.43) %, W E K 3. 30+
0.09, BEERKIFF(. 40+0.1D) cm, SHAMABE R B E. FFHASH MR ERE T HARBEREKA, R ER
JR G AGRIR T 488 TR U2 B, Ak FOR B S AR R M . BT 4 CHRIB/AEEL 7 d i A A TR, AR HU
RS T, R R LR I R AR I BE R (2. 6240, 28) em, B AL IR 283K (85. 4+1.13) %.
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AR G IR RE R LT B AR IR L i R BRI AR A A e S AL B R AN A AR
P B SRS 4 L PH P A A 2 AR AR A () I X 4R P AN 8 AR B0 K2R DEAT S A WL L AR AT T B
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1.2 #H &
1201 A5 ZE0 3R B 8 A 4k AR 8 7

7 H RASRES R EMEE  AE WPM B 2.0 mg « L' 6-BA M1 0.2 mg « L' NAA Y35 S5 F 5L 5
Fr AEQ22E D CHAM T ERERFE 35 d ISR Nk UG T A B, B A 5 2R B ) Ak B 7 6 b, AT AR ARG
F5. A3 AL RE IR DL MSB(MS A 2 FE M0 0. 25 mg « L™ GBS A8 47 PR 4TS 50 mg « L™, F D A
REFF AR INA R E R 6- BA F NAAHHREOH A (FE DI 9 MbH L, A BEL 6 . miEF 4 d
JEREACREFE B 3 WS BT A 28 TR AR 2 MG 7 AR 50 3G 8 AR 50 =" 35 M TR 7T AR 2 8/ B R 2R

R ORE A3 4 AT B R R 2 4 5E 0 B
A7 A B R B/ (mg + L)

ANEHFBER/Y HHH R

6-BA NAA

1.0 0.05 68. 72-£0. 98¢ 4.51+0. 21¢
1.0 0.1 44. 23+0. 75e 3.34+0. 08e
1.0 0.2 33.42+1.70g 2.5440. 05g
1.5 0.05 90.30+1.56a 5.9140. 20a
1.5 0.1 56.50+1. 20d 3.810. 10d
1.5 0.2 38.05+0. 361 3.36+0. 16e
2.0 0.05 78.40+0. 23b 4.92+0.21b
2.0 0.1 70. 43+0. 45¢ 4. 480, 10¢
2.0 0.2 45.34+1.02e 3.25+0. 9de

EAFANEEREFERTRE ARG FEHETER B (P<0.05).
1.2.2 O R[FEAEAR LB S 4 A AR
PL1/2MSB 1E RN FARE FRE I 1 g « L35 x (AC), # H IBA, NAA f1 ABT #1575 S AR (W
25 10 d 5, A A F AL A A4 AR AR AR AN BORUR K AR bR R R AT I 2
2 FRLEXNHAMEEESEROTMT
B 2 K R R R/ (mg + L)

AR A/ N HERE/ & B/ cm

IBA NAA ABT

0.0 0.0 0.0 46.310. 32 1. 3520. 351 0.834-0. 05e
2.0 0.5 0.0 49.3141. 35e 1.54420. 12e 0.824:0.91e
2.0 1.0 0.0 52.2241.23d 1.85+0. 20d 0.93+0.11d
2.0 1.5 0.0 54.4040. 95¢ 2.32420.05¢ 1.0220. 05¢
3.0 0.5 0.0 75.2542.43a 3.304:0.0%a 1.2240.07b
3.0 1.0 0.0 67.8712.10b 2.6040.22b 1.25240. 06b
3.0 1.5 0.0 69.2520.87b 2.654-0. 14b 1.24+0.12b
4.0 0.5 0.0 76.3011.40a 3.264:0.21a 1.4040. 11a
4.0 1.0 0.0 50.6911. 16e 1.5240. 16e 0.824-0. 10e
4.0 1.5 0.0 49.5611. 88e 1.5340. 57e 0.834:0. 33e
0.1 0.0 1.0 53.5442.01d 1.89+0. 35d 0.9210.04d
0.1 0.0 1.5 58.224-0. 85¢ 2.3740.19¢ 1.01£0. 12¢
0.1 0.0 2.0 54.1142.50d 2.36420. 10c 0.9940.17¢

W HRNE FRETERTBE RN FRET AR R E(P<0.05).
1.2.3  iFF AR IR A2

WIS 11,12 fRASEERIRB AR, BB EQC2HD CTHERMEY 3 cm WA EFY INE T8
Gl ET 3 AMRIE 4 C.8 CL12 OYEMT . MIBRE R Q2ED C,¥: 7 7d 14 dAbB. SREHA 1/
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2MSB 35 EiERAER1/2MSB HiZA B AR IFES R E HAERIFEREFR 25 J)5 . EH5RHLER
WG R A 1/2 MSB 8555 Z I A @ R AR AR, B ER AN AERERK 30 d 5. MERREK
AR 21125 b PR AR AR A B AR AR 2R RN AR KL BB AR AR AT A IR T A R 4 PR AS 8 AR & AR Y R .
1.2.4 ARG A [ 48 AR UEO Az AR AR B0 9 572 1

KO FHT AR REEN T RS 15 A& SRR INTEE R 1/2 MSB A E R A KIS,
SrAE T 3 MOREDGRE  HOBAT B (EAAEEAME) R ESOL(ENEEMLE R ARDER &
R B T T T T A MR B B . AN BRI A K 30 d BT MRS, G BR 1 AN &R
Bk TG R, BRI A R AR, OB IR (10 000~15 000 1x) IR 2 B, FEM B — A 5 . B
R . AR AR K L SR VAL 1 DL BRIE® 0. 1% 25 R B . JF /N LS, —
JA J& 2B OR B2 e /N R

WS 2(E 1B) (5(E 10) (9 (& 1D B i 4E il g A 6}, 35 Fh 31 MSB AR B Fr b 78 1. 2. 3 i
BT BRI RRAA RS R R 1. 2. 2 TS S AE AR AR R FR S h AT 55 3% A0 B 45 d SRS AE R B K
R R AERARDL.

A PUFR SEER BARAR2 R I8 28 C: ARARB IR AN SE 24 D ARAROURAN T2 2 B o PR 2 4R F o P2 AR5 4R G AN S MR ) 5 44
Ar: NSERR ; Co: J2 )2 Phe R0 Pi < B Rp: AR JSUEE ; Ve - T TR IRUZ : Xy : AJTHS; Pe s AR,

Bl A AR RN AN S AR 2 52

1.2.5 ANERBASMN DML

KA BT WS A P A B AN E R R AR R P R AR AR S B SR 15 d 5, DT EREE
#0.5 em AGRKMZEE, H FAA [B 2 W E. 85 S8 BB K . 38, V1AL 10 pm W P) B, B4 — B 4%
Je s R T WA IRAR.
1.3 HBEKITHH

H Excel 2007 X% #4758t . R H SPSS 11. 0 X 8 #4707 220 0. N F AR = (BAEREF W
HME AR/ R MR B0 X 100 % 5 AR AR = 2R MR R B/ 48 A AR B X 100 %0 5 AR AR B (5 / k) = B AR B
€ IVE:3 173 (C IR

2 RO

2.1 A[EA IR 43 T B W RS T B A 5 A9 B N

AR I SR & B, W 46 e A Bt 9 0 R B0 &0t 2~ 3 IR 3/ R ESE M e BB 2. R 1
A DA S AS TR 9 A= K R 9 750 XA 25 R &2 2F AR 5 i 25 AR KL A fR R 1 KE 3R 35 O MSB+ 6-BA
1.5 mge+ L' +NAA 0.05 mg « L', AN ZF A o he 5y (90. 301, 56) 0 WA RN 5. 91+£0.20, 5H
Tl Ab BEAH b 22 5 2, R O AR AR KGR A E SRR i £, B B B R DM, B vk g, LR A e
AR KN ESRE @A (B 1, A HER R RN MSB+6-BA 1.0 mg + L ' +NAA0. 2 mg -
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L AR (33.42+1.70) %, BE(H A 50k 2. 54+0. 05.

M 6-BA 5 NAA HfE R 5 0, A ZF A S8, (33,420 1. 700 %0, M 7l R AWK, O 2. 54 &
0. 05; B Ho B A3 I, A 8 28 P A2 3838 T, Y 9 o H Al 30 Wi, AN 58 2R A 3888 g, A3k (90. 301, 56) %,
WA FBGE 5. 9100, 20. RIS HHE AR W HE— 2380 A 5 ZF PR T 16 T e, 9 (78. 4040, 23) 70 34 {H R
Hk 4. 9240, 21.
2.2 AEALEHEAMEEFSERHBN

12 2 A 6 BE AR R S R K, A (46, 3420, 32) %6, AE ML B R 1. 35420, 35, A A4 L K O (0. 83 &
0.05)cm. 24 IBA ¢ ) 3 mg « L7 A, BB NAA Ve 82 5 A2 AR AR B A, 1 2530 5 41 8138 K5 24 NAA
WIEHE 1.0 mg « L7, @G443 KU 8, B & B I 00 B A @R AR ML Z Kl i M A4
LIE R A SR HAE (B 1LED) AR T HE . 24 NAAWRE N 0.5 mg « L™ 6, B IBA ¥R 193
o Az AR AR A R B 2 B AR . M IBAVRIEN 3.0 mg - LA 4.0 mg « LT ZEARRK .,
43R (75. 2542, 43) Y6 FI(76. 30-£1. 40) %0, AE MR & 43S 3. 3040, 09 F1 3.2640. 21, 2 RIPAREFE, 1M
MIBAHE N 3. Omg s LTI B EERK, XHA.40+0. 1D em, 5 HMAMER B H. HL,IBA 5
NAA FL & AL PFOME R AR g k. 2 IBA ¥REE Ry 3.0 mg « L', NAAMKEEJy 0.5 mg « L™ B, B
REERBRLS, W0 E ARG K, H i 1/2MSB+3.0 mg « L' IBA+0.5 mg « L' NAA+
1 g« LUE R P E AR B B R 2.
2.3 FEERIMEBASIE G FIMER ERRKTOZIT

W 3 AERMHFAREESRIEL C.8 CL2 CABT A4 dE, BEAEREREP T 22 C
Rigas d 5 FW 4 CLBE 7 dF0 14 d S5 RO AR MR S 3 KT 6 R R L AR B, 43 0 R (77. 50+ 1. 23) Y4 A
(78.48£1.59) % ;4 CAb¥ 7 d /BB B F & FHAAI, (5. 40£0. 2D cm, MK K, K2 (1. 56
+0.05) em 54 CAH 14 dEMRKEERARE, SHMA 2R T E. WK 22 CERE ARERREK
HEE. B ACHAE 7d 5 4CAH Md EMAERRIRKAELEE 25 HE 4 CLAH 14 dE, MR LR
WAL E A . HI S AR IREA T 4 CABE 7 d BB A HE.

£3 B ERERRANIE R M AR R R B R0

JbER B/ C t/d HERRIE/ % R/ & A/ em
22 - 44,3441, 20d 3.1640. 21 0.950.05d
4 7 77.50%1. 23a 5.40+0.21a 1.5620. 05a
8 7 51.4141. 20c 4.3440.12d 1. 24240.06b
12 7 45.3442.13d 4.234:0. 24d 1. 30£0.10b
4 14 78.4841. 5% 5.04+0.12b 1.45%0.11a
8 14 66.5420. 93b 4.6110.15¢ 1.20£0.09b
12 14 46.7341.70d 4.10420.08e 1.1240. 04c

E ARG FERIURER A LE AN FRFR R E R B (P<0.05).

2.4 TREEMATERHFIME RS S £ RO M

F A TR S B B0 B RO PR G 2 TR DB T 0982 A F IR e T3 4L B SR 4R
WUR I ARLRL BT 09 K E (2. 6200, 28) e B RR MU A5 (85. 40 1. 19) 90 s 46 K L L
SDE T RETAREEH (2. 130, 09) cm, BRI %00y (78. 340 97) % s il 4 HOBKT T 9T 49 R IE
(17940, 56) e BRI 4004 (48. 50106090 , 15 1 AR BRI TR 102 5.3 AL 4 A 52 L
IR P 5 SR A 25 T UM I o 4 AR
25 FERELMBENE

BATEL T LR B P VR 500 R B0 5825 80 T2 AR R B .
BV 5 AU VB H BRI S8 5. 6 JERERS 3.6 cm BRBR LS 5 2614 (B D).

0L 5 8 L 0 L TS A B 2 e B UGS . AP 1 T
P S B U TR L2 A0 40 SR A FAR S 7 0 80 0 20 L2 B 9 1 5
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7 1) 3 5 FE IRUBRIY 2 M 1AL 2% 40 P 1T 4 5 SR O3 AL T AR D R 0 . IS o T A R AR Y T 3 A A1 4 4
AW R R AR o o 2 R 2 AR I AR S [ T E AR R S 1 40 B S ] P T 43 A0 T G
IR R, A SN REME(E 16).

a4 FEERLEXNHAIMEFEFSERYZ T

P K/ em B BIE R/ 7
HedT 1.794+0.56¢ 48,5741, 06c
HA 2.6240.28a 85.4+1.13a

KB 2.1340.09b 78.310. 97b

HAFANEFERERERARE ANPNEFHFRE R EE (P<0.05).
3 i i

TEGE T PRI E B A B R R, A 6-BA 5 NAA 4 & b 5 — 18 ] 6-BA iy B5 573
RSMERAEFHERE R IMEERFEFRES A RE" AR EEWN MRS S8 F 5N 6BA 2.5
mg* L '+NAAO.2mg* L' H A S EM'6-BA3. 0mg+ L'+ TAA 0.2 mg * L', &S HFF 2
BEHAEFHENRENRAS N 6-BA 1.5 mg « L' +NAA 0.05 mg « L™1 A WL S FFAS & ZF 09 5 7
o B 7 2 A 2 B R T R0 R A R T

HAEERERERELTHGE, AT E RN ER B, B AR T e E W 2 EfEZ —. Bk
RS BEP AR LA FRES YA G RHAFRE B B ARET FE 00 45 4 I 5 2 2R 2 B IR 2 i
V14 AE 0 95 35 T 2 AT IR B 3R I PR B 2% R TR B R B SE R B T B R A M S R RN SR A
XA EMRM R A —E R EEAN R EEHEYU R BENR KNSRI T A
R % A B B TAA Ry 2k T AL R0, 42 1R 1 AR R 2R i it AR & B, IBA R A AR I RUR &
T ABT A A BB EHR AEN B FERMWEREZ PN IBA 3.0 mg « LTI NAA 0.2 mg* LT'HRER
AEREBREVEREE W HAGALS D, B AERMCRE. FA AR R 8 SRR A BT 4R R R AR SR 4
FARBAE AR R AR R4 CHAM 7 d5 MM BBER AEFAERNEERNRETARZER,
177 {1 YL B A B A RS Bt G, A ) RS B i A S0 2 Bl TS T R TS AN AE AR E AR A A
P AEERE. ERMESR S BEDCAR T AR AER I B A B T8 W B B0E . 7T fe 2
HY TR GG 7 00 i o BR L R = T A3 TA) A AU S R P R i R BH LSO B T O BR R R R OR R T AL P
AERBMPR AR, ARPFFRR U, A8 0 04k QR ECS A BRI TE HH DG, 2R AR IR BB 2 1 22 LB 1
ZR 0TGRS 25 A 3 W A AR T AR AR B B 0 A s AR AR AR A AR R S B .
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Effects of Trace Element Iron ont he Growth of Three Kinds of Bloom-forming Alage

Ma Jianmin, Wang Jieyu, Zhang Chan, Zhao Shanshan, Chu Yifan, Jiang Xiaoyu
(College of Lile Sciences, ITenan Normal University, Xinxiang 453007, China)

Abstract : At present study, Microcystis aeruginosa , Chlorella vulgaris and Cyclotella sp. was cultured at the certain la-
boratory conditions| temperature of 25 ‘C, illumination intensity of 2500 lx, light:dark of 14 h : 10 hto study the effects of i-
ron on the growth of three kinds of bloom-forming algae. The results showed that the trace element iron had significant impact
on the growth of three kinds of bloom-forming algae with other nutrient rich. In the medium culture period, the higher iron con-
centration promoted the cell density and chlorophyll a content of three kinds ofalgae; After cultured 20 days, when the iron
concentration of the medium was consumed as low as 0. 19—0. 24, 0.22—0.47 and 0. 15—0. 16 mg » L.~! respectively, the cell
proliferation of Microcystis aeruginosa » Chlorella vulgaris and Cyclotella sp. was slow. Therefore, effectivere gulation of the
iron concentration can also affect the growth of algae in the natural water.

Keywords : iron concentration; Microcystis aeruginosa ; Chlorella vulgaris; Cyclotella sp. ; cell density; chlorophyll-a

content
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Adventitious Bud Multiplication and Rooting Induction of

Paeonia suf fruticosa 'yingzhubaolu

Zhang Shaowei"?, Li Guirong®, Zhou Xiumei’, Jia Wenqing®, Sun Zhenyuan'

(1. Research Institute of Forestry,Chinese Academy ol Forestry,Beijing 100091,China;
2. School of ITorticulture Landscape Architecture,Ilenan Vocational College ol Agriculture, Zhengzhou 451450, China;

3. School of ITorticulture Landscape Architecture, ITenan Institute ol Science and Technology, Xinxiang 453003 ,China)

Abstract; ‘yingluobaozhu peony (Paeonia suf fruticosa) was used as material in this study. The factors of affecting the
adventitious bud differentiation and rooting were studied, and the anatomical structure of root primordium was observed. The
results showed that the better medium for adventitious buds differentiation was MSB+6-BA 1.5 mg « L™' +NAA 0. 05 mg
L', The highest adventitious buds regeneration rate was(90. 30 £ 1. 56) %, and the highest proliferation coefficient was
5.9140.20. The best rooting medium was 1/2MSB+ IBA 3.0 mg+« L'+ NAA 0.5 mg+ L'+ 1 g+ L.7! activated carbon
(AC), in which penoy’s rooting rate was (75. 25+ 2. 43) %, its rooting amount is 3. 30 0. 09 and its longest root length
reached (1.40+0.11) ecm. This was significantly different from other treatments (P<Z0. 05). The adventitious roots of penoy
suffruticosa tissue culture seedlings belonged to the induced root of original shape. Adventitious roots primitive body originated
in the vascular cambium cells, the number of secondary culture was correlated with rooting. The 4°C treatment for 7 d was
beneficial to rooting early, and the root grew best in the natural light scattering. Its average length of root was (2. 6240, 28)
cm, and the survival rate of transplanting was (85.4+1.13) %.

Keywords : Paeonia suf fruticosa ; adventitious bud; rooting
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