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HE A —FT RS EHREIRARARERAEATARA DN —FAEALARFOETRIRTBLEARLA M
A.m0.1% HgClyat 28 & R R oA .32 A KT 4= NAA RRREA b MS3 54 A F LR S8 & H1k
EABFHFE, AR HEIERLE G0t K AEA SN, N NAA 5 6-BA & TDZ - Bl # % Bk o) MS
BAAP NELREGE, ARLEREAM HF R A 11 min o, F 8 54 30.28%, K1 FH 40.35% . F =
REFRZHBERRERS. NAAFRKT AN ERFFABG AL H.KT 5 Haa B FARFE,NAA
BAYREREEKRPT. AR FRAAELEZLLE. BF HwAH KT>NAA, A 0. 10 mge L' NAA+
0.50 mgeL! KT 34 AEHA LR FEFERSH, X 100%, RH K £ 0.25 mg- L' NAA+1.00 mg- L'
TDZ &R AP F B H M R A R R, h&FA 93%(P<<0.05),

2 F 2% [ Nothopanax delavayi (Franch. )
Harms ex Diels | & fi il B ( Araliaceae) 3 F 4§
J& (Notho panaz) & % JCFIHE A SN R AT, 4
294 15 Bl R EACH 2 M 2 A2 R, F 200 A
Fom DU RN AR 1 200~3 000 m )
L2 I AR SR A bR R AR T B
RO AR HE R DB W2 K
ARE R, FE R B AR RS T E R
PR U G IR 2GR R AR
Wi e SR i R 7= B AR O 4 & T 3 B B Y
M E SRR AN TP AR BT R IR IR N AR YR R
AN Ty IR . B, #E k2 E A
(4 F 5T 32 5 78 9 R 0 I & AR 25 i
SIFZEC SR A T A S A T {H X T
PR B S SE AT T A R

F R A LR A4S S L A
T BT K AR (R B R R A AR B R 2
2830 J5 B RE A L AT A4 A AR AR R AITR 2 &
HNR P BB X e R 20 N AR SR .
TN RORE AN R Y R R S PN SRS A R
TR A P Al RSP B HOR R T 5 Y LB
PELET ARG DL — A A B R R
A A R T A A AL ORE B 50 FE B R KT R
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KEBF.ETRIF ARG OHA8 A K E mba i E

NAA X k% 45 JC W FF 46 19 52 0o DL K HH TG 08 4 4
JIT 3R TC oA B I AR R AN AR SR NAA L 6-BA
1 TDZ Xt @5 U8 B 5200 & 72 iz Y F i
TC PR P R R AR S AR i .
1 #R S Jik
1.1 ##

TCR AT R B W AR 9 bel N — 4 A BAT M
ZEREN TR EARAS, RGO A H4E T &
FH TG TR 4 B 3K 0 R i e T A 4 4

S,
1.2 FHik
L2.1 ZEBHKa HARKPEEZLBRERE

JIE 9 Pk 3% R /K 5 I 30 min, [ R AK wh kT
L E T TSR . EXEEE S R
ZH T0% M EEE R 3 min, JoHE K HEE 3 R, H
0. 105 koK (HgClL) 14 8 A [ #f A1 (2,5, 8, 11,
14,17 min), TG 7K Mk 6 W, JC 1A 8 48 W 1 /K
a3 R IV 2~4 em HA M 2R B B2 R T
NAA(3 47K+ 0. 05,0. 10,0, 50 mg+L") Al KT (3
A K 10.50,1. 00, 1. 50 mg+ L") A [R] 84 2 it e
) MS #5756 ERE 30 g+ L', BiIR7 gL', pH
Hg 5. 8 KEFEIRLEE H (25+2)°C , Y HABR A 1 800~
2 100 1x, )6 B ] 2 14 h/10 hOE/BHY . [
— 5L R [R) I B A A A 15 L, AR R
TAZERG HE 3 k. 15 d e g it el R i1k
ROYLH R (V) = Yo B/ 25 BB X 100, # 1k
(Vo) =T LB/ ZE B BB X100,

1.2.2 RWAFE BB HEEOHEERRE)E, R
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2 I 3 K Lo (3') IE A & 1 5 A [] 380 2 I kb
MS I FREXMNTHEENIHERE, ARTH
NAA 2551 (3 7K F:0.05.0.10,0.50 mg+L1),
B TR KT 255 (3 4 /K. 0. 50, 1. 00,
1.50 mgeL'), JEd# 30 ge L', BJE 7 g+ L', pH
5.8, BEASREFRILAEF 5 M. B EERD 2 KBS,
HE 3R, BRIBE N QRSE2COLREE N
1.800~2 100 Ix, B [E] 2 14 h/10 hOGOE/1) .
20 d G EW W MBS R AR RO =S
/2L B R E0< 100,

1.2.3 SMMRIFEFEG AR LITCHEITE sk
TR B B VR S SRR T [F] kB2 NAA3 A
JKF-:0.25,0.50,0. 75 mg+L') 5 6-BA(3 4K
F-.0.05,0.10,0. 50 mg+ L) 8 TDZ(3 47K F .
0.10,0.50,1.00 mg-L O A MS #5255 S
WS FERE 30 g+ L' BilR 7 g L' pH R
5.8, B SRR N (25 +2)°C L OE MR E R 1 800~
2 100 Ix, Y HEEF R 14 h/10 hOB/B . B4
P10 9. B 3 A AMIE AR .40 d JE AR A,
AR = HLVE/ AME KRB X 100,

1.2.4 #3454  H Excel 2013 f1 SPSS 17. 0
A AT B AT

70 -——g&ﬁ$

60 L 56.23a

Ba
Percentage/%
S
S
T

2 RS nbr
2.1 AEAESEHBEANEELEEMBELEN

A

A1 A AEL 0. 1% HgClL i W H # A R
[0 X 2 2 2R 25 B Y R RN AL R A R
Wi, it T 2 B R A0 G 0, 25 B ) B Ak R 0% i T
s PR BN, FEVE T 2~8 min BF, QL
FoN 47, 50% ~56. 23%, AL R K 0. 31% ~
15. 35 % , it B 79 8 15 18] K 46 . HgCL % W i AN BB
A BE B AR ZE B b0 40 T RUAE W A L A
W (Kl 2a~b), FEIHFE 11~17 min B}, L5 RN
25. 79% ~ 30. 28%., & fb & K 40. 35% ~
58.12 % , it B 1 & 5} ] 1d K, HgClL, % Wi 0 25 Bt
FEMEARKIE 2 o, ZARBLEICHE BN
WFIA] A 11 min B, 2 5% 8 2% 25 B 1 1 27 3008 i
U Qe E A 30, 28%, 5 # 2~8 min M L
%, 25 8% (P<<0.05), 5% 14 F1 17 min 4
P, 22 5% R B 3 B4k Rl 40. 352, 54 %
2~8 min Ml HL#E & . 22 5 W 35 (P<<0. 05) , 54 5
14 A1 17 min A AR, 25 7 18 3 (P<<0. 05),

— HfbE

58.12a

T EEAT [E] Sterilization time/min
AT NG FBE R 22 57 1 % (P<<0. 05) . R [H]
Different lowercase letters indicate significant difference(P<Z0. 05) ,the same below
PEL g I ) A 2 O 2 2K B e B R B AL R 1 5 )

Fig. 1 Effect of disinfection time on bacterial contamination rate and yellowing rate of stem segment of N. delavayi

2.2 AEMRE NAAM KT AAMNZEREST

B EAL

M1, b1 ~3 MERBESER
50%~67%, HZEF R E AL 4~6 25 B
SN 6000 ~100% . 4B 4 5 6 ML E R B
F(P<C0.05) s 4bH 7~9 YL BEA TR N5000~
63% . H2 %A 8%, 3Kk B (0. 05 mg-L™")
I BE (0. 50 mg+ L) g NAA *F 25 Bt 0 1
iR/, 7E NAA 7 0. 10 mg+ LB, Fifi

10

E KT W BE R T 25 Boids 5 3208 W e 1K, B Wl AR
W2y KT X JCw v 1075 S R8O e 403 4 1Y
ZEBRIBESREE (E 3a~d), 35 100%, X 5 & K
TR A E R /N T A R P A BE AL By 45 2R A
£ B0 0.10 mgL'NAA-+0.50 mgeL"' KT %
RAECH . ZEBME SRR m. R 1 HE.2 M3
Txb TR 2R 2R B B U i A S, o
B A 52 Wi ik B 3 K AR 52 i Gk B 2 K
S R F S e R S B> A AB IR T BAE 1) 52
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a: K2 minkEFE5 dFPE BN ; b: KES minkEFE10 dEPLE BN ; o KE 17 mind%3:5 dBEALTER
a: Bacterial contamination after sterilization for 2 min and culture for 5 d; b: Bacterial contamination after sterilization for 5 min and culture
for 10 d; c: Yellowing after sterilization for 17 min and culture for 5 d

[& 2 B A 25 B Yl o R AR R I Ol

Fig 2 Bacterial contamination and yellowing of stem segments of N. delavayi

a:0d; b:10d; c:15d; d:20d

P 3 A 4 FE RN A [R] I () 3 3% 2% 0 A KNS L

Fig.3 The growth of N. delavayi treatment 4 inoculation at different times

1 BREXETHEFSHEIRBERSSW

Table 1 Orthogonal test results and analysis of each treatment on the induction of free seedlings

hPLil i ES2 g5 i
Tiatmﬁelnt ANARD) BOKD AxB Numbef%of ilduction Number of steiI section Inducfon ite/%

1 1(0.05) 1€0.50) 1 20 30 67 ab
2 1 2(1.00) 2 15 30 50 b
3 1 3(1.50) 3 15 30 50 b
4 2(0.10) 1 2 30 30 100 a
5 2 2 3 20 30 67 ab
6 2 3 1 18 30 60 b
7 3(0.50) 1 3 19 30 63 b
8 3 2 1 15 30 50 b
9 3 3 2 18 30 60 b
T1 50 69 53

T2 68 50 63

T3 52 51 54

X, 5.56 7.67 5.89

Xe 7.56 5.56 7.00

X; 5.78 5.67 6. 00

R 2.00 2.11

5.88" 6.91"* 0.92

o REEREF.  AREFWMEFE.

Note: * stands for significant difference at 0. 05 level,

* %

stands for very significant difference at 0. 01 level.
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2.3 AERE NAA 5 6-BA s TDZ A& 3t 4b

HFE S A AR

M 2 a] J. AW E NAA 5 6-BA 3§
NAA 5 TDZ 04 X5 M3 £ R M il S @
it A g, AP 1~3, ARl 27% ~
3300 Ab M 4 ~6, AR Ry 27 % ~ 370 kb
T~9, A% Ny 33% ~40%, YL 0. 50 mg- L’
6-BAXS TC B M At @R R AOR K. b B
10~12, AR N 40 % ~43 % s b H 13~15, Hi A

R A3%~50% 40 FE 16~18, AT FK N 53% ~
93% .M 1. 00 mge L' TDZ % JC i M A i fip %
WSRO, Hrp AW TDZ 5 6-BA M1,
TDZ i S A i8R fe . BeAh, Ab 38 16 19 &
R -1k 93%, 3 T H A b B (P<C0. 05) ,
HP0. 25 mgeL' NAA-+1.00 mg-L"' TDZ % & Wi
L35 3% 5 5 A 0 4 2RO B A Bt SRR
4 (E 4a~b),

R2 AERE NAAE6BAS TDZ AEXHEFSRGALNENN
Table 2 Effects of different concentrations of NAA combined with 6-BA or TDZ on leaf induced callus

ST 6-BA/ NAA/ TDZ/ ADE 1 SMHLIRE o

Treatment (mg-L1) (mg-L1) (mg-L1) Callus number Number of explant  Rate of callus/%
1 0. 05 0. 25 10 30 33 be
2 0.05 0. 50 9 30 30 be
3 0. 05 0.75 8 30 27 ¢
4 0.10 0. 25 8 30 27 ¢
5 0.10 0. 50 10 30 33 be
6 0.10 0.75 11 30 37 be
7 0.50 0. 25 10 30 33 be
8 0.50 0. 50 12 30 40 be
9 0. 50 0.75 10 30 33 be
10 0. 25 0. 10 13 30 43 be
11 0. 50 0. 10 12 30 40 be
12 0.75 0. 10 13 30 43 be
13 0. 25 0. 50 13 30 43 be
14 0. 50 0. 50 15 30 50 be
15 0.75 0. 50 14 30 47 be
16 0. 25 1. 00 28 30 93 a
17 0. 50 1. 00 18 30 60 b
18 0.75 1. 00 16 30 53 be

a: M 85570 d; b: M R3%5%40 d
a: Leaf culture for 0 d; b: Leaf culture for 40 d

B4 4B 16 b e 2R O 41 S8 A B

Fig. 4 Callus formation of N. delavayi in treatment 16
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3.1 HEMBEXIMEEREERMENLZH RN

THHE FAS AL BE R KA AE Y W ie 03 S AR
AL I, 3 456 3 Y 9 1 )RR T 2 B R) R 9 1 A O
L HeClL 2 i A T 325770 R T RE 7 fe ik
X AN B 40 AR K, AR B BRI e T
AN [F) 404 355 455 35 BT A 98 R I R) R TG TR R B 2
FEE, WA N2 (Oplopanax elatus) i
FH0.1% HgCL AW I % 3 min. ¥ % %8 (Sche f-
flera octophylla)Z2 B 0. 1% HgClL A & 1H &
7 min, §i] 7 (Acantho panax senticosus) 25 B
0.1% HgCL W 3 10 min, A= (Panax gin-
seng )M 0. 10 HgCLIE W 8 min ¥R L
B AR PR TSR 0. 10/
HgCL % 11 min, ¢ 5 %4 30. 28% . Wb E Ry
40. 35 %0 , YL B AN H AL R B R AL
3.2 AEHFRAAMITHEEMAG ALK ML

=AU

AR ZE I (2,4-D NAA TAA %5) FI4H o 43 2
F A (6-BA KT TDZ %) 0945 B AE 9 12 i
TAHY AR FE b, SR IR R 0 C LE 52 e % A A
R R AR R SRR RE S &I
(B 7= B A7 R T AR 9 43 Ak 30 6 28 A9 08 1 R AELAIR
BF A T 28 0 53 Ak SR AR BT Bl s LG AR Hh i
AR FRAGALIER ™ . EXHENIES .
HFMmAH MS+0.1 mgeL'! NAA+1.0 mgeL"
6-BASEFR 3, RAL I A S MS+1.0 mg+ L' BA
R, # S ) MS+ 0.5 mge+ L' 6-BA +
2.0 mgeL" KT $331F SRR o, 75
WA R F . N2 (Panax ginseny)
MS-+0.1 mg+L' NAA-+0.5 mg+L' KT k%
HoRILBMASH Ny +0.2 mg- L' 2,4D+
0.5 mg+L"' 6-BA R FEIEFHOR A 1
A0f >k H O I, KT e BA /A LG 1
10 £5% DL b s A7 R0 1 40 i 43 1k Fn 28 08 B TDZ
S — R A ) A IR T R RO R 6-BA &2
RN EE N A LU SR e T H AL
FE ) A E R 0B RS A W TS A A
AP AR BT EOMERTT . AR
HaE nf 26 ) MS 0. 10 mg - L' NAA +
0.50 mgeL' KT K= 3% S LW . H MS+
0.25 mgeL"' NAA-+1.00 mg-L" TDZ 8% 35 &5
SRR S8 iR

3.3 it

FEM R ERZEBH 0. 1% W) HeCl 8 %
11 min, JE B3 H 30. 28 %0, # L3Ny 40. 35, 1
B REY., H MS+0. 10 mg+ L' NAA +
0.50 mgeL'KT+30 ge L' Bl +7 ge L BG5S
FEFE IR 5T R ik 1002, T 1 £
KR R 4. W8 W A MS+
0.25 mgeL' NAA-+1.00 mgeL.! TDZ+30 g+ L' ¥
B4 7 g LT BUIR M 35 98 26 b i A R o ik
93% (P<C0.05) , Fi {8 RIREE (4,
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Abstract; In order to reduce the amount of nitrogen fertilizer, to define the optimum formula of slow-release
polyurea formaldehyde fertilizer for maize. Xinxin No. 1 was used as material. The nitrogen utilization rate of
polyurea-based formaldehyde was 1.3,1. 6 and 1. 9 times that of common urea. The effects of conventional fer-
tilization,no nitrogen fertilization and several different application rates of polyurea-based formaldehyde on
maize yield,nitrogen use efficiency and soil nitrogen content were studied. The results showed that MU50 and
MU70 had no significant effect on the content of total nitrogen and alkali-hydrolyzed nitrogen in Maize soil. Ni-
trogen use efficiency of treatment 2 (1. 3 times utilization rate 75% MU50425% PU)and treatment 3 (1. 3
times utilization rate 50% MU50+450% PU) was higher than conventional fertilization,and nitrogen use effi-
ciency of other treatments was lower than conventional fertilization in varying degrees. Under the same amount
of fertilizer.the nitrogen use efficiency of MU50 was higher than MU70. Compared with conventional fertiliza-
tion, reduced nitrogen fertilizer reduced ear diameter, 100-grain weight, increased bald tip length, and reduced
yield. There was no significant difference between treatment 2, treatment 12 (1. 3 times utilization rate 75%
MUS50+25% PU) and conventional fertilization. Under the same amount of fertilizer, the yield of MU50 was
higher than MU?70. In conclusion, Nitrogen fertilizer utilization efficiency of treatment 2 (1. 3 times utilization
rate 75% MU50+25% PU) was higher while ensuring yield. treatment 2 had the potential of saving fertilizer
and increasing efficiency.

Keywords: maize; poly urea formaldehyde(MU) ; yield; nitrogen use efficiency
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Sterile Cuttage and Callus Induction of
Nothopanax delavayi

LI Wan-xuan, WANG Shuang.ZHAO Yan
(College of Horticulture and Landscape, Yunnan Agricultural University, Kunming 650201, China)

Abstract: In order to promote further aseptic and rapid propagation and production and utilization of Notho-
panax delavayi. The bacteria were disinfected with 0. 1% HgCl, at different times,and were put into MS me-
dium with different concentration ratios of KT and NAA, and the infection rate, yeloration rate and induction
rate were observed. The leaves of sterile seedlings obtained from aseptic cuttings were used as explants. The re-
covery rate was observed in MS culture medium with different ratios of NAA and 6-BA or TDZ hormones. The
results showed that when the disinfection time was 11 min, the bacterial infection rate was 30. 28% and the
yellowing rate was 40. 35% , the best disinfection effect is on stem segment of N. delavayi. Both NAA and KT
agents had an effect on stem segment induced no-virus seedlings. KT agents had an extremely significant effect,
and NAA agents had a significant effect. There was no interaction effect between the two factors,and the order
of factor influence was KT>>NAA. When cultured with 0. 10 mg+L' NAA+0.50 mg+L"' KT medium, the in-
duction rate of stem segment was the highest, reaching 100%. Sterile blades were induced in 0. 25 mg+ L’
NAA-+1.00 mg+L' TDZ medium,and the callus effect was the best,with a recovery rate of 93% (P<C 0.05).

Keywords: Notho panax delavayi ; sterile cuttings; callus;auxin; cytokinin



