% % % Chinese Traditional and Herbal Drugs 38 % & 11820074 11 B

D000 http://www.cqvip.com|

* 1707 -

VREEEERR.

FIREH B FER G REYN , AREF A DNA
T BEZHERFE AR SHE. -8 KN R
PRSI S A B W B Bz R R
FREBR, H¥ R B A TE T I s 0PI AKEE 894
e R HFAE ERKEE AREERK. RER.
T PROBR S5 e 55 B0 A W 2 RR R BT AE P A
L, EHAEZ BRI AL TN B REFEAE, T
B¥fs. R, ERAB BB EEALRN 8RR
K.HEEEHERE, TREBERR LT ERHNE
BE Ml TAMPTEREZEY K, LR KT
RIBNTFAE, A BEW R T 5% K, SEBLYE IR B0 T &5
SEFIA TR O R B B ER S . R AP & A R
MMTE R BN R AR BERER P A AT RPHE
BE%.

References:

[1] Fu L G. The Rare and Imminent Danger Plant in China (i
HE2® MY [M]. Shanghai; Shanghai Educational
Press, 1989.

[2] TuPF, He YP, Lou Z C. Herbalogical study on Cistanche
deserticola [J]. Chin Tradit Herb Drugs (F2525), 1994, 19

(1): 3-5.

[3] Vos P, Hoger R, Bleekett M. et a/. AFLP: A new technique
for DNA fingerprinting [J]. Nucleic Acids Res, 1995, 23
(21): 4407-4414.

[4] Portis E, Acquadro A, Comino C, et al. Effect of farmers’
seed selection on genetic variation of a landrace population of
pepper (Capsicum annuum L.) grown in North-West Italy
[J1. Genet Res Crop Evolu, 2004, 51: 581.

[5] Nei M. Analysis of gene diversity in subdivided populations
[J3. Proc Natl Acad Sci, 1973, 70: 3321-3323.

[6] Shannon C E, Weaver W. The Mathematical Theory of Com-
munication [M]. Urbana; Univ Illinois Press,1949.

[7] Nei M. Estimation of average heterozygosity and genetic dis-
tance from a small number of individuals [J] Genetics, 1978,
89: 583-590.

[8] Cui G H, Chen M, Huang L Q, et al/. Study on genetic di-
versity of Herba Cistanches by RAPD [J]. China J Chin
Mater Med (WFHEFHRED, 2004, 29(8): 727-730.

[9] LiY L, Zhang K, Wang H X. Random amplified polymor-
phic DNA analysis of Cistanche deserticola Maenend Ma in
two endemic areas of Inner Mongolia [J]. J Baotou Univ Iron
Steel Technol (fUkBPFBEFM), 2005, 24(2): 185-187.

[10] Chen J, Liu TN, Cheng HZ, et al. Study on the pollination
characteristic of Cistanche deserticola [J]. China J Chin
Mater Med (hEHZFE), 2003, 28(6): 504-506.

[11]7 NiuDL, Song Y X, Guo S H, et al. Studies on pollen viabil-
ity of Cistanche deserticola [J]. Chin Tradit Herb Drugs (i
#2), 2004, 35(6): 679-682.

EXSHEERALPARAEFRZARNTR

BosLE O OKRLWENMRL,FAMSE FRAELKE WLALK . BEAR, AL
Q. ZHEERITEFb. 28 BHE 6750005 2. ZHERERVFER,. =/ B 675000
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Tissue culture system of Cynanchum otophylum in genetic transformation
QIU Lu', WANG Bo!, FAN Shu-guo', LUO Chun-mei?, LI Yan-hua?, CHEN Kai',
ZHOU Yin-yan', YANG Qi-guo', YANG Fu-suo!
(1. Chuxiong Normal University, Chuxiong 675000, China; 2. Chuxiong Agricultural School, Chuxiong 675000, China)
Abstract: Objective
Asepsis seedling was set up by using different explant parts, disinfectors, and disin-

To establish the tissue culture system of Cynanchum otophylum in genetic trans-
formation. Methods
fecting time. The callus was induced, breeded, and differentiated by using different media, different hor-
mone categories and combinations, and different hormone concentrations of 2,4-D and KT. Results Tt
was the best method that asepsis seeding was built up by using seed as the explant and using 10% NaClO
to treat the seed for 20—30 min or using 0. 2% HgCl, to treat the stem for 3 min. The seed, root, stem,
and leaf of C. otophylum can form callus easily. The 2,4-D was important in forming callus. C. otophylum
was more sensitivity to KT. The effect was better when KT was used to induce callus or adventitious
buds. MS-+2,4-D 1.0 mg/L+KT 1.0 mg/L was the better medium to induce callus to form. The callus
can't be induced to form adventitous buds without reference to using seed or root, stem, and leaf as the
explant, without reference to using hormone 6-BA or KT, ZT, 2ip. Gentamicin 100 pg/mL is the opti-
mum pressure in genetic transformation of C. otophylum. Conclusion The seed or stem is the ideal mate-
rial bombarded by particle gun that is induced to form callus for 14 d in the media MS+2, 4-D 1. 0 mg/L+
KT 1.0 mg/L and without forming adventitious buds.

Key words : Cynanchum otophylum Schneid ; tissue culture; callus; adventitious bud; genetic transfor-

mation; optimum pressure

#H ¥ 2% Cynanchum otophylum Schneid. , Jj ¥
R4 KT & Cynanchum Linn. )25 4 4 55 4
AL E(EHBAEVP N E OB E-EWIL NG HE
5, REXHZAIES PIKE., 26T @il
JTHLVRM RS, ZEKAEWIR 1 100~2 500
m BERF A, B —FMEERLHEY,
DIREAZ ERA%., RIEFEEZHRIL, HBITE
W KUR AR /DU RUE K8 RS O B B e e
hEMPEESEFSHEPNETESHZ WK L
ELA B B 1, WU A I A T R A 8
HiIrR BELEMARBRREXSATETFFS
B S8 B SRR R, BT OO I R S BE L R
RBARRGEESY, XTFHFXESHALAEROH TR
BV, MRXTHEFSBEEMATARRLIRE.E
LK H FE S|P ALUERREHIT T H A
R, R EF S MEHL B EREFR MERRA L

R’ft2%,

1 #B5FE

L1 M. FEEMMTFREBORAHEER
RALEH

1.2 ARESME AL AR FETH 8RR T 3 6 E
STREERL AW AMS AEAEREFE, L 2,
4-D1.0mg/L+KT 1. 0 mg/L RNWMER L, UFF
BRI SIREBRESMEIER. H 10%NaClO £ R
HEN,REHFEEK 15, 20,25, 30 min; H

0.2%HeClL, H®H, BB HFEMNE N 2.2.5.3.3.5.4
min AT R R, DGR ok R AR 9 AME (R IR L B AR TH
BRIFERWE. HEE AR K UEsMEE 5~8
WO EBRHEEM B FHIEHKER 5~10h 55
B o TH T 5 BT AR SRR g4 B 5 min,
F R K8 5 min,

1.3 AFRZESEFRENQGALERHEW: UFF
BLEMF IR, UAMS HEAZFHEE, M 2,4D
1.0 mg/L+KT 1.0 mg/L ¥ EMERE L, U
MS.1/2MS(KREBITE KRB ITE B, KA A
Xt B, DA 4% B A A S M BAE R A G, R
30 g/L, 3§ 7.5 g/L.pH {H 5. 8CKEHD , TR
22~25 C,EMGREATE 30 d #FTHEIFLATRED .
1.4 ARESHEETNEGHLESHEZNRE: U
MS HEAREFER, L 2,4D 1.0 mg/L+KT 1.0
mg/L REEMEREL . UEXEBHIER T
TCH AT R 25 I R B X E R BT R 2,
I SR R R BB ST AT R R

1.5 REABEMEEEENAGANFE R0
DAFpF RSME R, A MS W EAERE, BE 7448
AP R BL H A R R AT X B, DAOR e Hh AR B b
REEH., $14.2,4-D1.5mg/L;%24:2,4D
1.5 mg/L+6-BA 1.5 mg/L; 5 3 4H:2,4-D 1.5
mg/L-+KT 1.5 mg/L;% 4 4H.2,4-D 1.5 mg/L+
ZT 1.5 mg/L;% 540 2,4 D 1.5 mg/L+2ip 1.5
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mg/L;% 64:2,4-D 1.5 mg/L+NAA 1.5 mg/L;
% 74:6-BA 1.5 mg/L+NAA 1.5 mg/L,

1.6 ARABKEMNKT 5 2,4-D X AHHAHA
REF W : LR ZB A SME R, LA MS BHEA
R, BB 4 HAARRPKT 5 2,4-D REBWEHIT
xR, DA e R A AR R KT 5 2,4-D
BikE, £14H . KT 1.5mg/L+2,4-D 1. 5 mg/L;
#24:KT 1.0 mg/L+2,4-D 1.0 mg/L; % 3 H.
KT 0.5 mg/L+2,4-D 0.5 mg/L; % 4 #4:KT 0.1
mg/L+2,4-D 0.1 mg/L,

1.7 A[EECE R 28 JOBE b X A 8 HHE U S2 < DA
EHEEZEB NAME R, U MS AEALFR R E
5 204 [m) R 2 S B L i B AT X IR LG R R
EFE R B EBREME LA . 14H:6-BA1.0
mg/L+NAA 0.2 mg/L; % 2 4:KT 1.0 mg/L+
NAA 0.2 mg/L;% 34H:ZT 1.0 mg/L+NAA 0.2
mg/L;% 4 #H:2ip 1. 0 mg/L+NAA 0.2 mg/L; %
54:6-BA 1. 0mg/L BEXEF 1 AJE 6, St B [H]
15 h/d, B BEERE 2 000 Ix(BLFRED .

1.8 AREEEKERN KT 5 NAA XA E F R
BRI DG B B ZE B AME R, DL MS b FE A 3
FrHk, WE 5 A5 A BT & W BB HE T B LA
HEHAEF R RMEKT 5 NAA REKRE . 5§ 1
#H.KT 1.0 mg/L+NAA 0.2 mg/L; % 2 41:KT
0.5 mg/L + NAA 0.1 mg/L; % 3 #4: KT 0.3
mg/L+NAA 0.15 mg/L; % 4 #:KT 0.1 mg/L+
NAA 0.02 mg/L. D EXEFRGWABEEEKE
R R S5 1.

1.9 FESHEKKER Gent ) HRBWE: UF
XBWMFAMSH+2,4D 1.0 mg/L+KT 1.0
mg/L EIE M A H L AR, DL MS S B A B,
F%#,LL KT 1. 0 mg/L+NAA 0.2 mg/L RHiEER
FKRECH, R TR 4 HIMA 0.25,50,75 pg/mL
MK KBERATEFFLSHBENELE.

1.10  SitJ5eE  fH Spss13. 0 M HEATHE I 4047
2 &R

2.1 N[EAME R FRAL A [0 3 50 L A (6] 9 5 (A
MEBEELWEN: LLFESMFRIMEKE, U
10%NaClO & 20~30 min, f 90% ~100% 8 &
BH,85~95 XM RE, 10%NaCIO HEHF ¥
Z ) ZE B 30 min A —E KR ,NaClO X4 K
A, RERTG P i) X B RE RS (BTG e
BE &K 55%., 0.2%HgCl, 13 2Bt 3. 0 min ¥
R, A 6020 T HE E M 5008 MG E, B
0. 2%HgClL, EHMF . EEEBAKE HTHE
REBAR X ER 1 B TR R BE B HATR 47
ZiRRY LR FIESME K, 102 NaClO J5 & 30
min 5 0. 2%HgCL, HE 2 min W EHEEZRKRE
E,ue=3.179>u5 0 P<0.01; HE X LR OKR B
F,0.=5.805 5>ug00, P<<0. 01,380 10%NaClO
B A F 20~30 min Bf B F 0. 2% HgCl, JHFH
F 2 min, PIZEEBAESME .10 % NaClO {47 30 min
5 0.2%HgCl, 1% 3 min W EHRERA B F,
ue=1. 21w 05 P>0.05; RIE R LR LA B E,
1e=0<Tuto, 05y P>0.05, 4 B 10%NaClO 1 H X B
20~30 min 5 0. 2%HgCl, {§# 2 min ¥ HE.

F1 TEANMEFBE . FARAEEN . FARAAEENANTEERIHXWE

Table 1 Influence of different explants parts, disinfectors, and disinfecting times on asepsis seedling forming

— T A A/ G -
min BERE RBRE REHR XEE/X BHEE/N BEME O RBRE REER EEER/N BEER/%

10%NaClO 15 20 15 13 75 65 20 0 0 0 0
20 20 18 17 90 85 20 4 4 20 20
25 20 20 18 100 92 20 7 7 35 35
30 20 20 19 100 95 20 9 9 45 45

0. 2%HgCl, 2.0 20 9 10 45 50 20 5 5 25 25
2.5 20 16 7 80 35 20 8 8 40 40
3.0 20 18 6 90 30 20 12 10 60 50
3.5 20 20 5 100 25 20 16 5 80 25
4.0 20 20 1 100 5 20 18 3 90 15

2.2 AFEAEFEMNAGEAFESHEMR . BH
HAAE MS 3R 5 EOR{UE Bt () 2, i B & 4%
SEBOTY AGERIE, WE 1/2MS ¥35 % F
BRAGESROER (95%) B RGE R AR K, &
HRERIM MS, HE 2 WAGIESRHATRITS
W odi R EH, ue=—0.556 6w 050 P>0.05,MS

H1/2MS ARG ESELEFABE . BAAHLEHSA
B AGHAKERE MS BFEHB MR T
1/2MS H5 353,

2.3 AFSMEEEAAGHA BN . FE
SR T L ZE I E MS+2,4-D 1. 0 mg/L+KT
1.0mg/L 5 FHEBAHAR  EAHESE K


http://www.cqvip.com

* 1710 ¢

£ 000 http://www.cqvip.com|

% £ % Chinese Traditional and Herbal Drugs £ 38 % & 11 9 2007 (£ 11 A

®2 AEAEXAERENAGELFIHEW

Table 2 Influence of different media on callus inducing

HA®#FRE FERAGHEE/L SGREIR/% AHKE
MS 5 97 B
1/2M$S 10 95 .13

HEat, FFERMAGAR D LA 1 AFER, WL
RREMEHELB: LBERYAGALTEE
2AEER. MARHEBREEBHBE AN RFLR.
R ERMAGAS A RER R, LA 1.
Xt 2% 3 MAGIERRHITRIT T EREW u.=
—0.161 3<uo. 05, P>>0. 05, F F 43 R0 10 A 15
BREERABE. BANEHALE R E, K
BAZEHFERERE M. EERAGALMEES
HRF ot 1B R A G AR RE SR TR,

1 BESMFEMS+2,4D1.0mg/L+
KT 1.0mg/L LB HQHALR
Fig. 1 Callus from C. otophylum seed in media MS
2, 4D 1.0 mg/L+KT 1. 0 mg/L
2.4 ARIBMEMERE X AHGHRAFERHEIN .
F¥ZHMTEO~OSKRETHRESTAGA
LR, HIE Rk 100% . BAHAHKN K S
ABRRER OFEFETHAGAS LA RREY
AREEMEERNAEKES, KERT ABHTH
iR, @.@.OBFEERRHALANMMES
W ELOHRETF, OBRRTO.@.O~DHEFF

EHREFER.BHRRAE-ANFEREUFTESE
HHENZBRAMBNER SR P . SRR, MEG
SRFEFRFXZAHEALERNREERE
. E 4.

®3 FAEIAKBUNBGARESIHARM

Table 3 Influence of different explants parts

on callus inducing

SHEE BGER BHES

FREHF

ML EE/d /% Bk B i 2%
il 7 96 g5 EAAG 1
b} 13 100 —&  EHAe 0
% 9 100 By EAAG 2
H 10 100 ¥ HEE 0

Fd4 FEABEMERELABEGAREIHRM
Table 4 Influence of different hormone categories

and combinations on callus inducing

RGBSR BGES &t A6

Fe BRERERL

By 8] /d E/d Kk#H He
® MS+2,4-D1.5 11 100 —f&% ¥AE
@ MS+2,4-D1.5+6-BA1.5 10 100 & #HAte
® MS+2,4-D1.5+KT1.5 8 100 &R #A&
@ MS-+2,4-D1.5+ZET1. 5 10 100 & #HAE
©® MS+2.4-D1.5+2ipl. 5 11 100 ¥ #A&
® MS+2,4-D1.5+NAAL.5 12 100 % ¥AG
@ MS+6-BAl.5+NAAL.5 11 100 % HAG

2.5 ARIFEWEN 2,4-D 5 KT MAHAR

REOEW - FESWAGHAREOBHA 1/2MS+
2,4-D 0.5 mg/L+KT 0.5 mg/L R4 BB/ BT
MR . GHRKAE, a8, B KA EE.
EOSHE 1/2MS+2,4-D 1.5 mg/L+KT 1.5
meg/L B, At ERENKE.BaGEEEL, 2
HEEE HTERBRE, REEMT. EOSH
£ 1/2MS+2,4-D 1. 0 mg/L+KT 1.0 mg/L w4k
R HeE —cREMEARS, LEKS KA 1.

x5 TRARBREN2.4D5KT HAGAAKKRNEN

Table 5 Influence of diiferent hormone concentrations of 2, 4-D and KT on callus breeding offspring

Fe BHEEHER L W RS /d A0 P BB 2 B T B el /d fhEk®E AtBe fAtEd
@O MS+2,4-D1.5+KT1.5 3 14 Bt BEE #HE
® MS+2,4-D1.0+KTL. 0 3 15 BiF Y2 fh A8
@ MS+2,4-D0.5+KT0. 5 3 17 B HAE x

@ MS+2,4-D0. 1+KT0. 1 3 20 i #HHE x

2.6 AREIEER A KE X REFHROLWM:F
¥ZEMMFAECQTHHFE MS+KT 1.0 mg/L+
NAA 0.2 mg/L R ERR, HE&E, KE&KF.H
RERFEERY—TH . EREFER.EUFFXES
EEEMEBRAMBNERE LR ERAER.Q5
EREFSLZBORFRERFEERS . 812
BEERN— RS B EHER.

HELUH¥XESE MS+2,4-D 1.0 mg/L +KT 1.0
mg/L FH#RWAGHAANMBHERZRS. A
BRGASRER T B EEFETFH R ZX Fh
F XA EFLE . MEGGASRRERZEL AR
ohagf k6. B 2~4,

2.7 ARIABRWER KT 5 NAA XAEZF R0
O~GOSHAYREFERAGASIEIAESF B


http://www.cqvip.com

¥ £ % Chinese Traditional and Herbal Drugs % 38 %% 118§ 2007 £ 11 B

D000 http://www.cqvip.com|

* 1711 -

£6 FAAMEMARELNREFHANIT
Table 6 Influence of different hormone categories and

combinations on adventitious bud inducing

. EHEZE R HH
5= HAEMERL dontid BHE MR Kt
(@ MS-+6-BA1. 0+NAAO. 2 14 1 5 0.35 %
@ MS+KT1.0-+NAAO. 2 8 1 0 0.40 B &f
® MSH+ZT1. 0-+NAAO. 2 15 1 0 0.30 —fi%
@ MS-+2ipl. 0+NAAO. 2 12 1 5 0.20 —f%
® MS+6-BAl1.0 17 1

1.5 0.10 #

B2 BXES%EMS+2,4-D 0.5 mg/L+KT
0.5mg/L FERBBHGESR
Fig. 2 Callus breeding offspring of C. otophylum
in media MS+ 2,4-D 0. 5 mg/L -+
KT 0.5 mg/L

B3 MEER[AEEFE MSHKT 0.5 mg/L+
NAA 0.1 mg/L R ULBHE
Fig. 3 Callus unforming adventitious buds in media
MS+KT 0.5 mg/L+NAA 0.1 mg/L

B4 #F#&EMSHKT 0.5 mg/L+NAA 0.1 mg/L
R EANE

Fig. 4 Callus and adventitious buds from seed in media
MS-+KT 0.5 mg/L-+NAA 0.1 mg/L

BE100%ESHMFEH L, QBHAE MS+KT 0.5+
NAA 0.1 B EESREH LU RERL . AMUK

FHEAFTREEERE WHFREREF. OSHE
MS+KT1. 0+NAAO. 2 SR I R WHRIFBR,
HEAELERKEHEMT AR Q. @S EREFEH
KEHYAMOE, WL 7,
£7 ARAERKENKT S NAA SEFHRM
Table 7 Influence of different concentrations of KT

and NAA on axillary bourgeoning

. ERAESE FiET HER
FE HEEEEERWL bR/ /% HK® P
@ MSH+KTI.0+NAAO. 2 8 100 &Y A
@ MS-+KTO0.5+NAAO. 1 9 100 B =)
@ MS-+KT0.3+NAAO. 15 11 100 % H
@ MS+KT0. 1+NAAO. 02 12 100 —f &

2.8 FESMERARBEREUBEANE 100 pg/mL #)
KRB RNFEEFEY RAERRE S 7E 100 pg/mL
FEERER RS, A BT M7 75
pg/ml FEWKEWIEFES IR 2000 R MHREE
AR, AT BEERFEE . R 8 MR
ERTHEIT A EREZW, =275 64> )00 =
13.28, P<<0. 01, B W AN [/ IR K B R U B W J) 22
FHRBE.
%8 BESHAABREBHENE
Table 8 Measurement of C. otophylum

sensitivity on Gentamicin

KREE/ EHEREM e EEM A g3
(pg * mL™1) REEe KR /%
0 AHEAG iy 0
25 XEHHAA jiid 20
50 XEHHEG —ft 40
75 PEARAE # 80
100 2Re 0E
3 itig

331 BFZHRLIAR. B TFTRABRSHNFERE
E. R FXESRERBEEA EREEET,
HHERMEERNBEY , KX B EAREFHIEE
BH, UFESHM FRMEENT. 5 THEE.
i/ 10% NaClO M HE XS WM T HITHE . AA
KENELER RN XAFEN T AAREFNEX
#, 10% NaClO 3 £hZEMFEFE/D EHEFHRA
A, T MK 45%. 0. 2% K HeCl, &%)
X 3 min HREE, B 3 min, CEHEREF,HHR
PERRHE AT REF. 0. 2% K HeCl, AU
GEAFEEH MANMFHEEEHAELX,
0.2%H HgClL, HE#M F . BERAXLHEMRE HHF L
BERK.

3.2 H¥FZHTRERAGAL . AREFTESHH
FoRRR E MY GEEBGHR. £FR 4 WER
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1,8 2,4 DO~ BHRERRILFE 2,4-D
HO®E5DS, 1% 2,4-D NEEXESAGHANE R
BEVERN, LR TF NAA, @.0.ORFRES
BHHEMHRRARTO.OXOS, HHEKRE 2,4-
D 5HREANERSGERTFLXSAHALNERLE
DER), ERRMTAEKE 2,4-D 54 KE NAA i
£, BESHERSRE KT BNER, RE KT
52,4-DEAFHEFAGAHALEE R, B KT 5§ NAA
REBRREHR, HEBRIEERRR.

3.3 HESAHEBAEE . EEXEEHAGLULAR
WREFHF BERFETFR . E. A REREER
6-BA, & B A KT.ZT.2ip, AR MR A AR
SUEBRAREHF. MARGHLAENRBEG THE
R NG EEFRE FRRK, FhfF.2£
BHBEBSFFERS B FRTUF  EREBHK
FEHHERE S BAEMREIAE FNE R Eh R
F . EZRERAGHLANE RS, B FERH A
BHAPEHE TR, B EBRERN AL T
WMEE - THER.EHR R, X LR RETRF
HIREE EBREEMMORF, RERBETFAGAHS.
XE5FESAEBRE LAEARBHTUGRRBFEREARL
U TURMEHME TRETFNRFHE, RAE
002 5 378 1) R F W R L

2,4-D W KREEVBGHLENERELED,
B2, 4DHNEAFESFBELEYAGHRANRE
LR ZED, X AT RE R K L 5 P R K B At LR
S FR—NEE .

HERENRESAKERMONBZEFEE—
F R HE R FR T A J5 3 A IR R 43 1L 2R 5 At i A 3
ERWREREELY . ALRFEHAT 1: 5 WAEKE
E5HMAREBZFAETHE, RS EE Y. 4
MRANENERERER MERKENEEREAS
KA RERZLRPARAMBEINAGHRE S CRFHE
2RE,

FRF AR ERENBAGAHERNMEAE K
B, AR EGHR MM E N RBRES
A A B 1. 5% B 5EBE {8 88 42 3 K 5T & 4r
1k, T A B 8% I REBE A BB 4R 3 K i 78 4
B, ASLRUFERT 3. R R E N
BEAEAY, Tﬁﬁ%ﬁj&%‘#ﬁﬂ%?@]@ﬁﬂﬂ
SALBESE 3 MRE .

HRERERNEESEA M TRER £, —RE
FEEEMELSANEEALHN 10 mmol/L
NH,Cl #1 40 mmol/L KNO,®I Bl NH,* : NO,” =
1:4, ALBFHEHT NH,.NO; 5 KNO,, &
NH.CIl, W B NH," : NO,” =1 : 2,NH," 5 NO,~
B 4 XF B B VR BE R LB BN M B R R R R P ok
MEBBBEHEMMLBTFS 4 MEE

AREE-TSBRELMYRAREERRKEHOR
AP, HEEEFEFMA 0. 2~0. 3 mol/L #Y
HEEATBEREFNME, ERAHHARE
B, MAGHATRREFHMRRD . FZRF
RABEFZSHARAGHUEARGER AV EERFR
PERMEEREARE - LHHR.

AEMAKBREH . REFFEF PO,TH

K Y2 A A A R AR R Bt BB AR B 2 T, X
LRERBEAYTHEFESNRAGHR L FHE
FT—¥HxXEPIEH#H—-PHPR.
3.4 FESEMNEERRN BHAHEN, EEMH TR
ZBHEMSH2,4-D1.0mg/L+KT 1.0 mg/L £3%
# E#E 14~15d IBRA GRS ERE R
BHEARER RIS, MYREENED,H
AHBMEE EEEH A RREEEENEEE AR
W&, MR KBRIEER., BEEEFEPmMA
HAERENREREEDNEREE S, L ER
TR EEENEF AR FAREES A
AT R ERIEFE P IER BN, MR R =
4 MR REZE B B S FR 2 h IS ™, 100 pg/mL
HWRAEBERFTFSHERMEKRBENSREES.
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