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The Primary Study on Micropropagation and Mutation Indution
of Sympodial Ornamental Bamboos

WANG Yu-xia', ZENG Qing-sheng’, CHEN Yuan-ling®, LUO Jian-qun®*, CHEN Feng-ru’
(1 Guangdong Forest Research Institute; Guangzhou 510520;2Forestry Sapling and Base Management Station of Guangdong,
3College of Life Science, South China Agric. Univ. , 4Guangzhou Fu-yun-zhu landscaping Ltd. Co.. )

Abstract: 9 sympodial bamboo species were used as material to study their Micropropagation by the two Regeneration ways of
clustered sprout and callus culture, these species are: Dendrocalamus asper (J. A. et T. H. Schult) Bacher ex Heyne, Bambusa
pervariabilis McClurexDendrocalamopsis daii Keng f., D. minor var. amoenus (Q. H. Dai et C. F. Huang) Hsueh et Li, B. vulgaris
cv. Vittata, B. eutuldoides var. viridi-vittata (W. T. Lin) Chia, B. multiplex cv. Alphonse-Karr, 8. multiplex cv. Silverstripe, B.
ventricosa cv., Dendrocalamus asper cv.. The situations were investigateded on the induction, proliferation, rooting
(differentiation) browning and mutation of clustered sprouts and calli. A tests was taken on shoot mutation induced by colchicine
in vitro as well. Results showed: The abilitics of proliferating and rooting of clustered sprouts were diverse among the species,
which were affected by the color of the culms and leaves of bamboos. D. asper, B. pervariabilisxD. daii and D. minor var.
anioenus whose culms and leaves are more green represented better clustered sprout proliferating and rooting, comparing with the
other species whose culms or leaves inlayed with yellow or silver color. The proliferation quotiety of the shoot of B.
pervariabilis<D. daii could get to 5 monthly and the rooting rate could be 93%. All the species grew calli and the induction
percentage were over 80%, with 100% in B. pervariabilisxD. daii. The brown stains were popular in the calli of all the bamoos.
The browning percentage of the calli were 100% of all species except for 26.7%of B. pervariabilisxD. daii and 76.7% of D. minor
var. amoenus. Highly efficient regeneration were gained from the callus cuituring of B. pervariabilisxD. daii. The natural mutation
rate of the shoot of D. asper and B. pervariabilis<D. daii was 0.2 %. in proliferating culture. Treatment with colchicine resulted in
higher mutation rate of 26.7% in shoots of B. pervariabilisxD. daii. The variation clone of golden leaves was obtained from the
natural mutation of D. asper by growing and propagation in vivo.

Key words: sympodial bamboo: ornamental bamboo; tissue culture; micropropagation; shoot mutation breeding in vitro
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1 AR5 Tk

1.1 AT Fh 556

AL AKEEAT (Dendrocalamus — asper (J. A. et T. H. Schult) Bacher ex Heyne) . %77 (Bambusa
pervariabilis McClure X Dendrocalamopsis daii Keng £.) « ZEH 24T (D. minor var. amoenus (Q. H. Dai et C.
F. Huang) Hsueh et Li) « 5 48] 5% LAT(B. vulgaris cv. Vittata). 7724 &1 (B. eutuldoides var. viridi-vittata
(W.T. Lin) Chia) . {£ZW17T(B. multiplex cv. Alphonse-Karr). #R277(B. multiplex cv. Silverstripe). 5
MMETEYT(B. ventricosa cv.). &N I KE AT (Dendrocalamus  asper  ev.) R FTRE,  HATFIY 2 RAE
1. BREEERATHN, REKREFTRIIATE, Hrh DRE RPN E s RIS, FEFF/NSETEAT R /N
1 (B. McClure) HIfH S BEYER, @0l IoEIE R D et e R IR . BUE AT MR AT 2
W Jo B SR U A, USRI To I AR A .
1.2 MBI AR R EH AR

WA Y R V2R 5. J0H . AEAR ST ERER IR AL, AR/ G E R AR

KH MS, 12MS, 13MS (KEICES YA MS HiFF P KT EN SR, 12 8, 13 8) FEX
IEFIE, TAEITE. BER, R TV MS 1555, RS INAR R RERNKR TR MR R E (6-BA
K KT) it K E (NAA X IBA) . Ph{H 5.8~6.0, ¥iFIRT N 26:3°C. AN ILHIEI L 10h, S
33 1500~~2000LX . ’
1.3 MO SINIE R R B AR

WO IR ZFR T B R E R WA, M S BRI R, RN ESE AR B,

KH MS, 3/4MS FIEASIRIE, thisork. Bk, #/E R, YR MS 53R %, JFUSImARR
PR FRIERAM > 2 E (6-BA) AEKE (2, 4-D X NAA) . Ph{ 5.8~6.0, ¥iFFiY N 26+3°C,
WYIA LI S RIARACIE IS IR 40 RIS N AT, ARG PR SR AR IR N, SRR A AR
ME12h, Jtsi o 2000 LX
1.4 AKAL R FR AL B

T FREE N 0.02% K KA R EIBMEF 12 Kk 24 /BT, LAJG G /KEEEAR AT L. A3 52 fR k1T 27
AT RO IE R T AR . BIFR 2L Ph {H 5.8~6.0, HFRFIEN 26413°C. TR A L HBILH 100, ¢
WU 1500~2000LX

2 ER5494Hh

2.1 AAEZEIF AR RS

2.1.1 AEFFR :

HR &R PT FR ) T 8 Y ZF AT 3R T- A R R R s S A

FESEIERE N MS + BA 4.5mg/L + sucrose 20g/L + Agar 7.5g/L. TEPTFp#EFR 100 ZF. 1 Y F
FFEE P EERIR M 2F . P IEE SIS 2. 4. 6. 8. 10 BRHEMETFERLER (£1) . W& 1 TL
G, BT PR e e b g MR 27, KBRS TR iDL S TR A AE T IR R . Thoke Bl Ay, FRardT
JETSNAE 2R HI6E ) foi, 8 22 10 AN TR A A2 25 0 B 43 F 505 100%, T2 M 2T IR FUBORM M L3 IskaE
71, M AT, ML2rT. &M DR RRA L FMEE k99 MR, R L. e,
S I AA R AL R w0 DORER BT FESRTT WA R WY AL AT
2.1.2 MNAETZFEE

ST MR SRR, AR 2R R S0 YT b T TR TR T R SR A T I T 3R
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R AFITR TSR R E TR (R L

TSI AN T 7 %% M BT

ES BRIt (). 2 4 6 8 10 10
Lok AT 22.0 41.0 73.0 96.0 98.0 1.0
B 25.0 58.0 82.0 98.0 100.0 0.0
ety 11.0 23.0 55.0 75.0 80.0 18.0
el B R e 0.0 3.0 7.0 11.0 15.0 82.0
T el 0.0 4.0 14.0 21.0 30.0 66.0
WA 0.0 5.0 17.0 20.0 33.0 64.0
WLty 0.0 0.0 2.0 7.0 16.0 83.0
AEFT /AL TT 0.0 7.0 15.0 27.0 36.0 62.0
EEXE ST 0.0 0.0 3.0 9.0 14.0 92.0
R 6.4 15.7 29.8 40.4 46.8

RIGFEFER N : MS + BA 3.5mg/L+ KT 1.0mg/L + sucrose 20g/L + Agar 7.5g/L. LL 25 K h—JE M,
IRE SRR 4 DR, AW 50 MEF. GRS FRISE R R R R=EE
GRS M RIS E) I EEALTER (£2) .
®2 ASTAT Fh 25 58 TR 4K

r M
AN DOKAE T ESYT RREY REME Y 287 KFEWTT Wet ERSEER &0l SRR
1 1.90 2.16 1.76 1.06 1.10 1.10 1.08 1.16 1.15
2 1.98 2.80 1.96 1.14 1.20 1.18 1.12 1.30 1.16
3 2.56 3.66 2.28 1.26 1.32 1.36 1.16 1.44 1.23
4 3.10 4.98 2.78 1.30 . 1.40 1.44 1.22 1.48 1.25
V-3 2.39 34 2.19 1.19 1.26 1.27 1.15 1.35 1.20
WALFERE  ++ + ++ -+ 4+ o+ -+ +4++ e+

R2 P REN, ST EERIEMNRN, 4 DR ENE RGBS RS, N34,
KO KF AT AL R 2rT, EERAT. ReMRem DT8R, STRBEILEL,
O AT FARR, eRB T, RET REN DR BT R ™R, SR, ke, &
Mkt . YTRRInr RYTHBE LE TR DI, S|an Frmerr. &n ks ks
WMETHORERAT. TS, EZMMBLETE, RN LBE R FIT7 R
W RARAC X B G I, 58 4 B, BeT SR 4.98, IARAEE.

2.1.3 MNAEZFAAR

IhRER AT, AT, 12240 E TR N ZF e A AR RIS 3R 38 L, 10 K| N o] FF 66
AR KB /N

ST ERIG AL EE Ny BEAEIIRIE N 1/3MS, 172 MS, NAA Fll IBA %43 HILL 1.0. 2.5mg/ L &% 2 Bk
wshn, B 8 MEER (R 3D o TAIRRRN 100 AZE, THiFR 4 B HALEREGR.

ME3IEWL, 8 MHEHEEHTALFEM, ALl 1/3MS+NAA2.5 mg/L +IBA 2.5mg/L

b EEAVEARCR B, SAMTREIRE T AR R AERE, 2500 TKE T 89.0%. 4%
ERYT 93.0%FIFE M 27T 73.0%0 =ANPTHP e B4R AT Ly Ty KB R PT A AR B D 4500, 18 M P14



K3 AFREEATIREL S CRGE D IRERT. S5, ERLTAEFERE /%

MbE BEAEIFRIE NAAMg/L)KEE  IBA(mg/LYKME B ORFELETT BT fEmerr  rBE
1 173 MS 1.0 1.0 38.0 43.0 24.0 35.0
2 173 MS 1.0 2.5 69.0 75.0 48.0 64.0
3 1/3 MS 2.5 1.0 73.0 70.0 53.0 65.3
4 1/3MS 2.5 25 89.0 93.0 73.0 85.0
5 172 MS 1.0 1.0 33.0 39.0 29.0 33.7
6 1/2 MS 1.0 2.5 60.0 67.0 45.0 57.3
7 1/2 MS 25 1.0 69.0 72.0 50.0 63.7
8 1/2M$ 2.5 2.5 84.0 91.0 70.0 81.7
VI 64.4 68.8 49.0 60.7
2.1.5 MNEBE

TR/ SRR — A, REBREUIRDE 6 &, WIRKET 20 RN RSIE LT BRI
R LT RBTH, fDERFFRESHEE S HETTERIRDRE R, B8, ERLhEE
1000 M\, JRiEZR ST M 81.6%. 91.0%'5 80.2%, AZ T HeIBARMIR .
2.1.6 RFAE

TkFR AT 84T, ML AIEEATFIM T, WL BRIDAETRRIR. I PHEER(E
WEEFRILIRIAEN B RELRBAT VT, RIVIOREATT . HAETTHERELAN 0.2% 8 BLTHIERE
L9 0.5%0. XLEBRRARE, E#H—FHFERT—RBSHEK.

Ty AT, S#ETEM ERr A EFEERITBRERME, RET &M AR ENT 1
PR TEMF RS R R 1 #k. KPSt EFiTERiEE . ERIER, —FEEKSE3 K, 1§
BT 4 8k, STMEERBND AFTEKL RISRERRE 23, SATRENERERR.
2.2 AA R R
2.2.1 B ARFE RS

AT R TR R TRIANGE R R EPE R RNIAE.

R FFHE N : MS +2, 4-D 2.0mg/L+CH(Casein hydrolysate)500mg/L +Gln  (Glutamine) 500mg/L
+sucrose 30g/L +Agar 8g/L.

TEPT AR 30 2R, 10 K WFEERA LI KL AR N €FREF 4 AR o9 R a4
BIRE. BUEREKRAELSENUER (KD . BFEY% =FS L AHUALKFEL/AEM T2 Hx100.

K4 RETFEOALRFEIFHEFER

0ok HiaE H o« ] {eFF/ &0t g
YR 2P {EENTr  Wetr
A R RREM e e 8 BRERT KR AT
BFEE (%) 90 100 933 76.7 80 933 633 80 70
BE# (%) 933 26.7 76.7 100 100 100 100 100 100

CAALR GG BB, 808 B0H. 8 S0, R R AR MG BOE MBS D K

MF A TTUELWL, AR sMaa Ko e/ LM, BB AL 4 80%LL b, BEATH
100%. FAFH A QUANLIG B TBL, RESRITIBIE 26.7%, LML 76.7%5, HMTF L2

AL AE . WIMEREM M, MIRE ETLA =3 OFRR BRI AN @%EE
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BLPRIBCE NN ORMERGARIBT BN, AEBHTR R K RSN Qi 4120, s
Pro JEmR L BB M AL, BESATIE [ U1/ B 8 TR 4 1,
2.2.2 BT AL AL RN 5L B4
2.2.2.1 BENMRGHLSRRIMRITIRN 2, 4-D IRERB
BT RO MG N T R R, :
RESEIREE N : MS +2, 4-D (BREEIRIEALHE) +CH500 mg/L + GInS00 mg/L + sucrose 30 g/L + Agar
8g/L, TN S FIARFRRIEM 2, 4-D: 1. 3. 6. 9. 12mg/L. TF4bEE 3 i, TEMIERD 10 SREVHL, %]
SEHEFPTE BN 0.24 5, T 2 K '
25 R b &AL B @45 R ST R

UM EOURERER AR R
LIYUHAT ELAR % -6
2, 4D I~12mg/l RN, £,
AR N R BOALRE &
ERRK, 2mgl W apispy & %2
WL BTATAEER RSB SR O 0 e e
MEHA ST TGO 4R (i ! 3 6 9 12
1) WTUEL, 2, 4-D YREEN 3mg/L 2, 4-DIRFE (mg/L)
A Img/L W OGS THEREA, TR R o e
A 0.74 FI0.73 b, B RHUL S B 1 SRR 2, 4-D AIE R SUNIA R

- 3 fi.
2.2.2.2 #EITRG AR LEF

B EBEITEE . ML KR SRR S NS SR B ISR 5

RS ITFRIEE N . 3/4MS + BA 2mg/L+ NAA 0.5mg/L + sucrose 30g/L + Agar 7.5g/L. 15F 3 #i, 10 v
Mo 30 RIGHIFLEER (K 5) o M EERY% =FAE LS A A0 A48 / AL 5 8% 100.

RS FHERMAUARTUTFRBER

RS
o € FA L Hith)
A (%) 71.7 3.3 6.7
B (%) 133 63.3 90

HRBRWZRBUALMSCRET NN BE> R >, BERNEUALMLEE 71.7%,
AR R AT D el . WBR= EAgW, Bl MBI

lﬁﬁ%%%%ﬁ%m%+¢ﬁ,ﬁ%%ﬁﬂﬁﬁiw,#Hiﬁ%ﬁ,iW$ﬁﬂ%%uL°
2223 BAMBBRAZEREE

EERDNE TR RIT BN AR, M OKSEN E RAE RS, MR Toerp may o,
EHIBRK, RIFB IR 2R RRIRE K, RIGEFIL 100%. FRIEFEGERMRACH, 45 as
ALK, —MNHRWUBERET S, '

AT LT3 110 B/, D A KA, A H BRI IA 50 K, R UINAE T Hkk.
2.3 BOKALFE FHRE AL

AR TR 7 2 X BN 35 2 P REAT AL 37 BT R 2R R AR T o

IRYEHFRHE N : MS + BA 3.5mg/L+ KT 1.0mg/L + sucrose 20g/L + Agar 7.5g/L. 353 WM B0 % 517
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WLRFREO, RITEEMZE R . S KFTHIW WAF RSB0 B A, 20 K5 8045 5 TR A58
So 30 RJFTEE 12 /NFHRI 24 /NEHAL B (2R 17 75 R 20 WIRRE B 80%FII 50%, XTHIL (TR /KR fEiF=
100%.

E R TEER SR, £ 12 /DETACEER 24 BRTEE P BB T 2 BRAEM AR Febk, 24 /NEHIRRY 15
PRAATEZE TR B 2 BRTEM 2R A 2 BR KSR L ZRAE B bk, R4 Bk 8.33%F1 26.7%, 2 M4E
I ORTFER 0.2% M) 417 f5F1 1335 .

3 gwhEiti

1. MEFFRBERARAT MRS oI R, — BRI E R R, AR
ERWH T, B A E I IR BT AT R SR ST R BB A R, A 9 4
TR, TORETRAT. ety TEM AT RIL T BORM MR IR I L AR e 00, 50 5 T AT A ]
fih 6 MTF AL SIS IR E, AR THRBEMINEAR. TRERERT RN ELFGR
Wi AR ZESRTE L AR KR, M. A AR BT REEE . DBk, R, HEBIRTT SRR E,
W B SR B L O PTRP S AR AL RS = . PO PTRE A AR 3% BT A KR IS BT AM R AR A — e 48 25,
WL EPSMERKBEAFK. FIHX S AU EHAE T HITT R R T Rk R k8. FIHAR
A LG BT A A KR IR A DSt SR AT I BRI R SR AR R T R e i

2. HRNIALFIEFRD, 9 MIFMITE TSR o e BN, BEETF A0S
GIARWAETS, AT IR, b, BT AHALEED RS Eg, HROALHMBE RS 3
B, FOMEETNIX 71.7%. HRE 90% LA E, NEBRMRIER 100%. B ET7EGRAEER, A
HBEM 110 D EHE RRINEGE K.

3. IKEHEAT. BESAT. TR NET AT, W TN AR, DkE . BETRE
SRYIN 0.2%0, TERHLHBRFRAN 0.5%. KR MRRRE, Eit— Bt — ok,
BT HFLEE, CRBREMNIKMETSEN FTERERR, HTHREBE. HKIER, —4FE4EH
BERIIA 3 K. BEEPT 4 £k

4. BT /INFRAKMBLIERRETTIA 26.7%, T ARTRE 0.2%1 1335 15, M i K8
T IAE P BT REENNLS . YRR T HEW MR AR TS SR A E MR
BRI FNE 808157,

SR

[EEHER, skAB%. MITCER RN EM A IE K. ImREKEREE, 2000, 16 (3) : 1-5.
[2IEME, WABE. MTLEHLHRETWOI. 7 TH50G0H, 2003, 22 (1)« 23~27.
[B1VHIRR. BRI BRI K. WERPTEEE IR, 2003, 1 (3) 25-28.

[AI5K6%E, AR, BURA. MNEMTHLIERERAR. 17 T-OFICH, 2004, 23(1): 13~20.



& 4 BT RATAGE S ST T

D5 Rt A HE
W TWk

(ROl R FPTRUIRAr L3R B5IT 210037)
. B ERB IR E N S L AT B0 B SRR MS+2, 4-DSmg/L+6-BA(0.2~05)mg/L; R | S4BT =RA
FRM AL REKRS, HBEX T UM 0 AU RE— S MMM RGN R EEA T MS+2,
4-D(2~3mg/L)+6-BA0.2mg/L+NAA0.Smg/L. fidbFEal |-, @AM 4 @EN | BB 0E S0, LWl 7888 ik,
FERRA A SE A SMLEL T MS+6-BASmg/L+NAAQ.2mg/L KA & R E KA Sl Ty MS+6-BA1mg/L+NAA(0.5~2mg/L).
KB Seit &fikse MEkEA

Abstract: The results of callis induction culture and vegetable regeneration of Neosinocalamus affinis cv.viridiflavus were
reported in this paper. The experiment showed that the optimum media for callus induction culture were MS+2,
4-D5mg/L+6-BA(0.2~05)mg/L. According to the study, we got three different types of callus and the optimum media for callus
multiplication MS+2, 4-D(2~3mg/L)+6-BA0.2mg/L+NAAQ.5mg/L. On this condition, we achieved the differentiation and
regeneration of the frond. The better media of differentiation were MS+6-BASmg/L+NAAO0.2mg/L, and the optimum media of
radication were MS+6-BA Img/L+NAA (0.5~2) mg/L.

Keywords: Neosinocalamus affinis cv.viridiflavus; callus induction culture; vegetable regeneration

T FR—FEBRNLTHEY, SHNAKZEHYAEAREROFEST, BH WHESEE TR
R RIRE R HTH . AT 4G, XWIEAAENERTZ .. MEEMmA I E. 97588 A, £E
FZRURG ), R KR BRI TR IR AR . X Lo 8, B TR R AL, AT
HEEWI AT MBI ik, K RERTT MR LS IR MR TR bk . S T-H12548
MILLEERTR. BRI T- 1968 4F Alexander 1 Rao 2% T B BVRR IR B A5 3 ARG, bR, s T41244
IR B ETIRNRZLATT, TR EEEAR B ZHEM. 1975 4F Tseng 58 KM
P4y B8 i E A BT A, 1982 4F, Metha %5, 1985 4E, Rao 25485 4% WX 60 #1771 (Bambusa arundinacea)
FIHLYT (Dendrocalamus strictus)Fh R HEAT 5 S, Metha 45/ 2,4-D §1 BAP+PVP I N6 538 H
M EEZFITT R RAHIE AR R I @ 441, I 3RAB FRAEMIAA™. 1983 4F, Huang Ml Murashige LA%(1T/R
( Dendrocalamopsis ), WITTIE( Phyllostachy ), E11 B (Sasa)FIF 1 & (Bambusa) = K i BRI 2 RIT5 2R )
FOAEAME A, RS ROIALE M RIAE T AR, BRAJLHER, EANSMREL s R Y
TTRE FASAEF 14E, . PE. 548, PEEE. EHEMEAESERERLRS 18 MNE 70 2
AR AT A TR, A E) 60 MR ETI. 1190 FAUR, T AHEUERUIR#ENTR —E.
Nadgauda~(1990) 03K T ERAERIFT . £ ECEH R (D. brandisi) LT Z AT i & e e, RE M
B 2 4T (1993) 46 SO AT AL AR 35 37 IR B R IR TR e FFTE IR . 4 1995 Em [ FRAT 2% |
YoshihiroToda “thiR1E LS5 S A1 1N 0T R FFFEHE 57 T k. 2000 4F, 3 #i W5 X 5T

(Bambusa glaucescens) HITEFRQZEAMEARTITIES, REBALAL, Ry BFHAREAU. 2002
F, TICHELLSE T 11 MRS R i R R g kL, TSGR, RIEBT 7 BB mme
AR,

SEAEK, BE T EAT R KE, 0o TATRA LS FE M BB RS B T AR T ien 4%
FHMAADMEAK LT XE P QALK E R AT EIREARFH L. W 2003 1F,
S.M.S.D. Ramanayake “5%1 12T (Dendrocalamus giganteus) RHiA LU FEHMFES B H R4, 2004 F
SHICE TR BT RAE S AR N R VR ARIE" Y R IR SR EKRTT (Bambusa multiplex (Loureiro)
Raeuschell) , AAFT (Phyllostachys aurea A.) S8 E RERVIR!Y, 2005 4E B £ 5% BT GO SGE
SO K 2006 FRVNESAGTFMRLT, RURPT BB S AT @ A S pa R, oty
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i, Hjﬂ)li?iiﬂﬁ’]'f’ﬂﬁﬂ%?&ﬁgﬂllﬁ .ﬁWUﬁI}JH’J?ﬁLﬁ_o ﬁﬁﬁm?z?‘ﬁﬂﬁ, ’F’T—fjigﬁ‘fﬁ({z{
RAEZK, ZFNEBERFR, FEEELRWEGER. A mARKE 60 2 120 4, 17
TRIEY R R FEAEERR, AF BRI R REFTRHER LB —5.
ARSI R FIM L R &2 AT (Neosinocalamus affinis cv.viridiflavus) , PR, S —0RREE
HL HEEER, ANEMERIIITR . Al &2 87T QU AR s mis Sk A,
BER L B SR IR TR FHAE I — NS BE R, A ATRER LR E P T AT AT i & .

1. el 57k

HBESLI AR ELR O B AR KT R AT FIRE SR P IR E T W . LW IR E RS
RN ML WS, WIREHE LGS, THBUIER, SRIEE, BT LAH FWE N8I,

OF RETC R A RIT A W AYIREHT 27 B AR R B U F, DDHIRHORAE 2F AP0,  RITE M KIs e
BRATERSRE, B FMIMNIECEE R L, BT FRNMBMER, RS R0l S RE
AT RYIE S,

OMEE—NBRIFE LA FEA FOALL, GG E R SR B 0 s F2 48 kAT
W,

Or¥s W5 7 M0 B R R A A A P B S oML IT 3R 3 BT R E R R oL, AT R RO L SR
SR, B LLE R IFEEOL T,

OHFTRAVALBREE LR, BT ILK AN GOALR LY, BMEARERE LT
ERER, RREGBMBERTHITHY, SRR,

HAT LR, WHBEATHEE, CREASREREANE KRS, 3 &0t KOREHAT M,
KM LA LR 5T B BT R M R R R LU AT o, TRl AR R0 SR, BYIEER T, B
S LA RS S ARAC T .

R4 22 ATRRE RS (LRI RREFFEN MS 858, NAERFTFAEMIRE, W LT
FIFERERE FRIEAT N MS 155728, BERRRITHEN 3%, ANIBSHBRSEM B IR, 55 HEmE
AT WM B35, R HRNE SAMB B 12hvd, 5 HHIBIERL 10 /DB, SERUREEZ A 1600lux. Bk
FUFHPTA MR, EAEFEHI N 25~28°C.

GRE A

2.1 ’i(ﬁi?ﬂ,/\m%ﬁi

itk (W& 1D, ATLLEIMFE 2, 4D RENAR, SOUALKMREENBERER S
P, HYHEL—E B, FEMUMNEVALHEBUILT. 2, 4-DIREREN, ERNLER 1R
?%‘Tfﬁttiiﬂ<ffitkifl+&ﬁt AF)T- @i st — b E A b, I HAESd — B (8] gk RS 5 A 4
WALIET=. 2, 4-D Fll 6-BA Wik EMIRLLT T RO (REIRRD A usE fik A AR & EEAT
Mo 242, 4-D W RIGH &0 & A nt A g K. ApikitE, #A0 B3R5 REKETL: BFERLEM, &b
KiTE RSO ET G (04 6-BA WAL AR, stamid im0k, FARWRENIT KRBT RE
WM OIS, TR T AR EM L —



R AFIEEIRBN €2 8T 80 R R M

FigrERt, 2, 4D 6-BA KT ' mx % @FE QUi ' R &
BHRRE

I 0.5 0.1 - i —

12 0.5 0.5 - 5% 45 R — —_—

13 1 0.1 - 10% 45 #iL ik, KB R

14 1 0.2 - 10% 45 #ik A, TKEAL (R T

I5 1 0.5 - 5% 45 Bt T, KBRS

16 2 0.1 - 20% 45 LA L AL DERCR 7S/ ok

17 2 0.2 - 20% 45 LAl AL CFA S, IREH RNt

J8 2 0.5 - 10% 45 L s, TKBULRTE

J9 5 0.1 100% 36 Tk FURDIR, Bod, it

J10 5 0.2 100% 32 FARik BREAR, BoaaE, ISR

J1 5 0.5 - 90% 32 FHML FURDIR, BUARE, REREN

n2 5 1 - 60% 32 FAHL R, BOH, N80, Stk

J13 7 0.1 - 30% 32 #fbi ™ & BRLR, JRARTE, B

J14 7 0.2 - 35% 32 L™ & BRER, FARL HEE

Is 7 0.5 - 30% 32 Wi E Rk, B E B LFET

I6 7 1 - 10% 32 ke E bR, MEERIET

n7 0.5 0.1 E—

J18 0.5 05 —_—

J19 1 0.1 5% 45 — _

120 1 02 10% 45 ik Kk, kit

121 1 05 10% 45 EZ- g0 W, KELHTE

122 2 0.1  15% 45 2L #yth, IKBULAEE

J23 2 02 25% 45 ik W, Ktk

124 2 05 20% 42 Stk Eifa, KBith, Hhitk

125 5 0.1 70% 36 AL FI{UREE PR A 3 SR BURDIR P B B

126 5 02 70% 32 KA T 3 fakh ik i 38 SRR A B S

127 5 05 65% 32 HATH L [EREVUTETEST - E S TT TN /N §:L (]

J28 5 1 90% 32 HALHL PER TR B

129 7 0.1 20% 36 itk WM, B, AEREIR

J30 7 02  15% 36 SEWL WO PR, AR

131 7 05 10% 42 ik My, SMLEERWE

132 7 1 5% 42 Wik . RAMERY,. BILIET:

B BRI mg/L; AR = R R, BT 10, B4
REREMBYINKE, WX ) L EREFH R Q) TI0 0 ZFRR.: 1 BB BAE
SR, MARCERDIR, HEE, BRER, £oNES6A: [ MM GWNRBAME RS, WREN®
WRKBRYINEZ S RE, QB Kk, TESE: IANAATEHESN, KE5KERA,
AIFABCR &AL, TiEHR. =Rl URBNZRAETHREVNE, 1R LKat LEHF
P, WIBMERBASARE, MEURRMEN . SRR, B RRBOSNARRF A0 e R
B, RERE IHAY, BATRUIER, £2ARESERIFMEN, Rk E &2 BTatiE SRtk
FMLLLN 2, 4-D5Smg/L+6-BA(0.2~05)mg/L 1# 2, 4-D5Smg/L+KT1mg/L.
2.3 W HLRIEE
BUHLRER RER T RELIAURENY G — LB B — AN R, DL B RN =
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FRRTEAYT, R I 200 @i i R I B AR TR, MONAER LS TR . 300 2 05 o 5
TR A0 B B T 5 55 38 b AT BT B 3%
R 2 ANFBERENT & 22 2647 Qi e

¥R dam :
o 2, 4-D 6-BA NAA )i FH A I
Z1 5 02 0.1 TR IR, WA, HEEESRBILEE, T,
7 S | OB, BEAKAOREIE N, WA, REALF, Kkl
AT AT
Z3 3 02 0.1 UM, (IR ERD, REWF
Z4 3 1 0.5 mpisEm, ®EED, RETF
Z5 3 02 05 AUKNEEN, WEEEEREM 23 4%, RERGFLRLIS
z6 2 02 01 myism, W EL, REWT
z7 2 1 0.5 moilm, WHEESRE, REEF, HOHBE
78 5 02 05 @%kiﬁm,ﬁﬁ§E§W¢gwm5%,ﬂ%%&&ﬁ,%m
fLoig
79 1 02 0.1 AU ALHEIE, BIREELELINS
710 | |  RURAEMEIG, W%, EEEIEA S B L
LA

VE: WAERE AN mg/L: AT ERECE 10 M, B 2 MERamh

ME 2 TR, AR, &2, 4-D MRBIRFRE S B —E 8, BT eRd — R,
RIREEHT 6-BA FIESIRIE R NAA X A5 B ERAT B P8R . 170 AR I TR &g 85T e, H
FT T A @ AR R A BUIRES o T BRI BT O 8 B 1 £, B, 8 /K SRRSO S A 7 o 0 0 AR
CTKBWIR, SHBCE, HEFIRITAI o SR BRIk s T 7R A A SR B e AR A 1 A BOIR
FKER, HETRBHRASTTADE, MGREBURBRIR.

TR R 0 S8 R A SRS, B Z5 A Z8 iRy A i T AR Ty, B WR R
HEFFH 2, 4-D(2~3mg/L)+6-BA0.2mg/L+NAAO.5mg/L, M4 S5 a] LA #5748 B A4 23 5464,
A 4%, IFHA LR R0 A L T R E R MLR MG — B AERE.

2.3 FIRFEESM

ARG R ARSI F LI T EN EE S8, GRS AN LR RENE L.,
ERUREE LRI I AU EMA S S MR, B E RS AR L, & SHEELE.,

HE3IWLLEH, X T 6-BA Rl NAA FiFM AL, 428 1 WAV ESEENL 30 KEL
M=, (B2 NAA HBRFELUR, AHERBKS L, RIERRWEE, Mat T ML 2 i m
fi, USRS IRBRIBIIET:, |, Fitk, #FSRMHHTOLI UL EE NAA S . B FE5
HHEE, B e L BT ARSI T A KR R MEL T 4 MS+6-BASmg/L+NAAO.2mg/L.

BYUFERSI RS, BUBL™E, GHafitkad™ERLEDS, FTRENE SR, H
AR EZE AR, 27785 A RS AR IR FTE, BELMARE, O — TR
RN BT B4 AIE '



K3 ANFBEIRER 4 8T R ML m

G | 6-BA] NAA] FAERELREK EMREH FEREROHRE
Cl 1 0.1 26 2.5% abiewaR, WM, —mENM
C2 1 0.2 26 2.5% anERER, Wk, PEFM
C3 1 | 05 32 5% TUREA LR, WRT, PEFA
C4 1 1 — — B EREREr, SEANFEN, £FMX
Cs 3] o1 20 20% AHEN=E, RO T hikiser:
C6 3 0.2 20 25% AEENPE, HEMBE, RMEBRmETET:
C7 3] 05 20 12.5% HEMN, LERRIR, JIREITBLIET:
C8 3 1 20 5% KERR, JUFEFRATE
C9 5 | 01 20 47.5% A EF N, FAET, FREOiHL
C10 5 1 02 20 65% P NERERW N, IIREFEhEk
C1li 5] 05 20 50% FEL R EF A, PERGRR, TRWBIrE0
WUFET:
C12 5 1 22 32.5% EAH FATE, HENFARRUR
C13 6 | 01 — — B RRIE, Wik~ E
Cl4 6 | 02 22 10% DEFMN SHERAAREE, LRHF ARG EITT]
C15 6 | 05 22 7.5% LEEN, ARERE, KRWIWAIET
Cl16 6 ] — — SRR~ E, WL

E: WERERALSA my/L; SERECTTERMECR 10 M, M 4 DMER TG

2.4 BAEEKTESAEN

B R FAMARER, ESITEARAR, TMAMBRAOLESER., BF5SoMLILOtEREAE
A/ ERR G N EARSEESRIEHIT AR IES . R 4 ATUEL, &4/ ERMKESEHNEANENE
f RN AR B D R, £ B T AR AC 7 39T RV, X B A TR E 2 /0 R A KEIRE, 24 NAA
WELAS—FH (Z0.5mg/L) J7 MK ARG R L, 4 NAA FEM RN 6-BA e HE R
WA, RGN, FAEKERERRER TN MS+6-BA lmg/L+NAA(0.5~2mg/L).

P ARG R RERE R (AR RLL 10 200 E) F SR A T CIAR B L. B E B RIRZE ML =
W, 3~5d iR EH MR, Pk 3~5d, ARUPHULPTE, Yeiddtsfss, FRTHAMMER EJ%E -
BYE: =1 1. 1), WEERAK, EHBIE R, HERHBORAR . BERER, R4
WRRATEE KRG, el R R RS E M.
x4 AFIBERLN &2 2T RS SR W

IR Y NAA EFEES RGO
Gl 0.5 80% ARERRE, BEECH —FHAALR
G2 1 80% HIRARRE, HEHAH—FHAERR
G3 2 90% HIRBERE, HEHH — SR TR
G4 0.5 70% AWRERRE, REalk7-10 %
GS 1 70% HIRARE, RS
G6 2 100% FREREE, T0F & 59 & BoR AT

TE: BOAIRIE AT g mg/Ls BERPECTT EEMAY 5 I, B 2 MRS
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3. GRAENX

& LB ANALE FRANBENEAFIE, WLLET 2, 4-D Al 6-BA. KT 414 KL, o
LA e MO FZR A A @), Horh I Y )y B 3 B IS AR — 5 S WAL AT, A8 B EMRLAT,
AU LLHEATINE, JFHE P HPRERE, ARERENANIFETRMSEHRERE, ARG
FIRERR . T XTEEMR B RN, SR, SRR RS R,

BRER P E TS LB AOAL A, ST SEIARATIE, TR T YRR R
BT, REAGTMERAAEEYYEN. BN FRLBSFERER, Bt g
BREFBRNG—, WLt — P NTRER TREFMEAET A, SR TITRERIR.
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