Vol. 21

TERIKRFFR

Journal of Yunnan Agricultural University

Hak HSH
2006 £ 10 A

000 http://www.cqvip.com|

No. 5
Oct. 2006

AMHAH“UF R HEHEERAR

HEE  EER L EFE, A
(1. TGRS B , =/ B 650224 ; 2. ILF Rl KBRS AR ¥BE,
VL7 BB 330045; 3. VLA AR R #BE, VI7E A 330032)

WE: MM AR LB 5" ( Photinia fraseri “Red Robin™ ) Bk 37 M A M H R E M A 7317 T RKMIBIF
44T, KIAE NAA ,IBA,TAA F1 ABT A=K Erf NAA X4 A B9 AE RAE SR B, BAEWRBE N 0. 3 mg/L;
E MS,1/2MS,B5, White I M, ( AZ$E3R3E)5 MRARE RS M, SAERPBWEB K, hBEEREAREFE;
FIET R, BRE Y E YRAAM AR ARE E RS, BRI E Wi, A AR e EEEE
HUHE  HARBESFTIAR, 10 d AEAR 25K 98. 5% , HuST IR E T 30 4N 408, iH BBl AT T 10 £ d. Mt At
AR B ERE SRR M, + NAA 0.3 mg/L+ E#f 6.0 /L,

X A AR aPE”; HARESR; £ EMR

hESEE $686.035.3  EAFRIAEG: A 3CELHRE: 1004 -390X(2006)05 - 0565 - 06

Studies on Rooting of Plantlet of Photinia fraseri “Red Robin” in vitro
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“Red Robin”
have been systematically studied and analyzed. The results showed that the effects of NAA (esp. the

Abstract. The principal factors contributed to rooting culture of Photinia fraseri in vitro
number, thickness and stockiness of root) were superior on adventitious root formation of Photinia fra-
seri to any other three tested auxins (named IBA, IAA and ABT respectively) , and its optimal concen-
tration was 0.3 mg/L. Among five basal media tested in this study (including MS, 1/2 MS, BS5,
White and M ), M was better than other four kinds of media. Meanwhile, the natural additive sub-
stance E had a strong impact on its adventitious root formation. The roots of Photinia fraseri grew so
fast and in order in the M culture medium with substance E that its rooting rate had reached 98. 5%
within 10 d and much more 30 percentage than control, that its transplanting time was much shorter 10
d than control. The optimal rooting medium: M, + NAA 0.3 mg/L + Substance E 6 g/L

“Red Robin”
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F21 %

UL TR R MR R R, SR 0 B RN AR,
P BAT A 3K RS, £ ERE N E RS
R L B AN T S % 0 T, PR T — &I
BT ERRAR .

BT, [ P 0ot 7 A R A A £ 8 3 O T B
FEBA R WS HE, W KANE &1 s
a0 gD wEmgY BAESD WO
JRAEYIE T B IR R S B SE A MR . T,
B AB3E Ao £ AR B T A L . R TR XA, SR T
ERERRE— RS EELREY LT N
FREERS., BRE, A A RTERS 4
R BRI R 2 R, o
AR AR AR R LR 66% s iR 1009% U
BRILAR R 42% P g ay 66.3% M. A
TR Y A AR LS ARAAE T 3, AEAR A X
B BN T LEE, A A AR RN
HB A, R T LB M emEE, H
I, B S R A AR AR R R E A T
T RGBSR N, RIE W BRAE R —Fh AT
A TR A ORI, FTZE T 3 b W ST B AR, 3
FTERSAEAR N AL EY GRS,
FREM), AR S RS A A A i
WREELEREREM. EWHEERTHYHASN
B30 AR BT 7 1 A S T 94 SR AL 3

1 #SRMAE

1.1 e

MS + BA 1.0 + IBA 0.2 (BZ kBB IIN.
mg/L, T [F]) FEFR ML ARG L5 B AEE .
1.2 H¥:

W AREE 2 ~4 om WIGFEE, VIBL 1. 2
em AW FZEE, AL R RESD, B
10 1R, B 4b 2 20 . iyl b 8 TR
k23 ~27 C, ISR FF1 500 ~2 000 1x, )¢ AR B[]
M 12 hd B & 0T AT RS R IR AT MR E
BRAEER 3 K, WFEHIE R g ERE
(%) = A B/ R R < 100, ABF5T R A $ H
 _HEREMIURB RIS gk, N DPS
ARG T BRI E RS 5T o
1.2.1 AFEERKZERIKFA A X AR

A 1/72MS( K EITE W ¥, T [F) A EA R 5
3, URFA K E (NAA,IBA,IAA  ABT ) R H AT
W AR &2, ST it A A AR B R AT BT
DL SRR AR SR I, R RN 4 KF,
4351 % NAA:0.1,0.3,0.5,1.0;IBA:0.1,0.3,
0.5,1.0;1AA:0.3,0.5,1.0,2.0; ABT;0.3,0.5,
1.0,2.0, £RERKFHASEEIMFEL,

®1 TE4EKEREKFASHEREFRE

Tab.1 Various auxins and their levels combined in the test of rooting media

hb3g

treatment

HiaR sk

culture medium

abER

treatment

Higedk

culture medium

treatment

HigR

culture medium

b ER

treatment

b3 e

culture medium

K1 1/2MS + NAA 0. 1 K5
K2 1/2MS + NAA 0.3 K6
K3 1/2MS + NAA 0.5 K7
K4 1/2MS +NAA 1.0 K8

1/2MS +IBA 0. 1
1/2MS +IBA 0.3
1/2MS +IBA 0.5
1/2MS +1BA 1.0

1/2MS + ABT 0.3
1/2MS + ABTO0. 5
1/2MS + ABT 1.0
1/2MS + ABT 2.0

K9 1/2MS +1AA 0.3 K13
K10 1/2MS +1AA Q.5 K14
K11 1/2MS +1AA 1.0 K15
K12 1/2MS +1AA 2.0 K16

1.2.2  K[ESMIEES 43t H AR 2 v
PL1/72MS FREAR R 3R 38, LUK SAMNE G iny

(TG IEMES E Y1) B NAA RER AR &,
NAA #8343 7kF: 0.3,0.5,1.0, FHB/WFE?2,

£2 FTRAMNMEFRMPERE NAA KEASHEREFE

Tab.2 Different exogenous accretions and NAA levels combined in the test of rooting media

b7 B AbE B E Lb3H sk
treatment culture medium treatment culture medium treatment culture medium
F1 1/2MS + NAA 0. 3 F4 1/2MS + NAA 0. 3 + T3 F7 1/72MS + NAAO.3 + IR E
F2 1/72MS + NAAO. 5 F5 1/2MS + NAA 0.5 + G MK F8 1/2MS + NAAO. S+ i E
F3 1/2MS + NAA 1.0 Fé6 1/2MS + NAA 1.0 + JE MK F9 172MS + NAA L. O+ ¥R E
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1.2.3 K[ E ¥ Bk B XHEAR K R

PLMS HEASEFE, A RKERHAKERO0.3
mg/L () NAA, BSR4 E YIBOREIR EE, 40 5
H2g/L,4g/L,6g/L 8 g/L, HEEFEREMKK
3 H1,H2,H3 #1 H4,
1.2.4 REEABEFE LR KZ R

FER 0 B B8 (3%), B A 7SR R LR
(0.7% ) K F K NAA(0.3 mg/L) ,E Y BTIRE R
6g/L, BFEXS 4K 5 RN (2 A 35 5% 2, 43 51
H:MS,1/72MS, White, W , (KZAHEFREE) ,BS (13X
SFEAEFER S PUEMKLEEES MS —
), HEE SRR G SR S MO, M1, M2, M3 F1 M4,

2 ZREHH
2.1 KRR R R BRI A AR

AL

EEFER AR NAA 1 K2 ~ K4 DL R

IBA f) K6 ~K8 }E3R 2 F RIS 4 d, B FF IR 4T 5
$10d B ,K2 ~K4 FRZEEENAETE, HA
LM AGLH S B, 3 R AT 8] () 3 B T3 K
BGARZHEA, K K4 MAGHARK,K3
WZ,K2 Fe/h, 511 d BHFE K2 #5378 el Wb
BREOMEI, 25 15 dREME L, HFHpEEFI%E 20
d AR B AE R AR  RICAR A K AR M8, K
MA—HEERLS(1~3R), ZH 25468, WK
NH0.8cm A, FEKIEHERE L, H12d BT
YR H B R T LR AT AR | B B[R] A RE AR
FIH B, H S RER e K2 oG, 2R F 4L i Bt (/) 51
K, AARER, Hrp K4 R FZXRERA
AR AR, HFIE 15 d A WELSBEHRE
PR RS, UFREARGF RS RS, K
LR VIR, DHR2 B, W7E K1 1 KS 3L,
98 d R ZEER IR BN AE MDA AR, B
REZEH 1,

F3 AREKEMERRKFEHOIHAHERNIIT

Tab.3 Effects of various auxins and their levels on rooting of Photinia fraseri
i Efﬁ:‘%/% duncan’ ZHEILE ’ RN *E/%*ﬂ)ﬂig
reatment rooting rate duncan multiple comparisons quantity of roots thickness and
1 I il {8 mean 5% 1% sturdiness of roots
K2 66.0 65.0  65.5 8.1547 a A 1.9 —
K6 63.0 64.0  63.0 8.0207 b B 1.7 #HH
K3 24.0 255 24.5 5.066 0 c C 1.5 Ha ERAGHARE
K4 14.0 145  13.5 3.8727 d D 1.2 HH ERRERHAR
K7 13.5  12.0  12.5 3.696 0 e E 1.4 41
K8 9.0 10.0 9.5 3.239 7 f F L1 4 EHBHHLEE L
K15 8.0 9.0 8.5 3.0813 g G 1.5 4
K14 6.5 7.5 7.0 2.8273 h H 1.3 Lok
K13 4.0 4.0 4.5 2.2723 i I 1.08 “F 4
K16 3.0 3.5 3.0 2.040 3 j J 1.2 4
K1 3.0 3.0 2.5 1.9570 j J 1.1 £
K5 1.0 1.0 1.0 1.4140 k K 1.0 “H 4
K9 0 0 0 1.0000 1 L 0 0
K10 0 0 0 1.000 0 1 L 0 0
K11 0 0 0 1.000 0 1 L 0 0
K12 0 0 0 1.000 0 1 L 0 0

G UE R R EEE (Data in statistic analysis based on the rooting rate) ;
HWEA 1 +x B9FH#R (The means were considered as the square root of 1 +x) ,

FEAIN IBA [ K6 ~K8 R b, 58 12d &4
B B, b K7,K8 B AL EA
DI 2 K6 ZXBU R IL T B AR S, IR B4
ik K6 ShFriE EMZEBRAESS 15 d EA BRI

HE,H 20 d AR CAEAERKE, HRRBALT

4R, REH ~2 R, ERKEME, £ K MK

FhIv ik L IZEBE, L K6 AR B  IRARE D,
FEASIN ABT A AU K13 ~ K16 3557 1 A9
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B 14d LRI IR R, RS D R L
R, AEARFFEEI RIENC, 2000 25 d, R ARA KB
18 240, HRE D,

TEUSIN TAA 5572 TR ZR B, LB AESE 10 d

BfHURA AL, SR E KB IR EHEERE
YR R, M ik &, IR T AL,
B3I 1 AR IRER AR, 5550, fE5T B3
ASEFREE B AR ZE BB IR A AR,

R4 “ERTLHNFTEMN

Tab.4  Analysis of two-factor perfectly-random variance

7R 5 Y K7 A H b oI F{H BEKF
source of variation quadratic sum D.F mean square F value level of significance
A2 auxin varieties 33. 828 11. 276 4,975 0.026 4
B EKYF auxin levels 24. 052 8.017 3. 537 0.0613
= ZER 20. 399 2.267
BEAB B total variation 78.279 15

RS HFEFE Duncan £ E L

Tab.5 Duncan multiple comparisons between auxins

A {8 mean 1 2 4 3

treatment

1 4.762 8 0.5448 0.0783 0.009 1
2 4.0928 0.6700 0.1826 0.0212
4 2.5552  2.2075 1.5375 0.1780
3 1.0000 3.7627 3.0928 1.5553

%* 6 #EKTIE Duncan % E LB
Tab.6 Duncan multiple comparisons

between auxins’ levels

treﬁn}im ¥{E mean 2 3 4 1
2 5.0010 0.1269 0.0539 0.0165
3 3.2108 1.7902 0.5433 0.1970
4 2.5383 2.4627 0.6725 0.4311
1 1.6608 3.3402 1.5500 0.8775

i E A SRR R R 8 R R I ) X4 et
AFARE R EFIXB B EEKTE. FRMKE
KFEEMLLMH AREREHTEEEER. ER
Rl FI2EI0], BR IBA 5 [AA AR BEHER
NAA 5 IAA Bk B &2 750, HEME Z M
ZFBRIKFN BEWEKTE . TEARREEAKTE, R
T7E0.1 50.3 BiKFZEAS 8 EFH2E R, H
REKVEERHRBIBN B EEKE, #H—F
Duncan ZE LI R EH, % Kl 5 Kl6, K9,
K10,K11 5 K12 &b 3 [6] 25 5 ok ik B | & MK OF,
HE AR 2 57 ¥k B T B MK s MISE %
E,K2 5K, K6 RZ i 45 R R K2 FER AR
B R AL E EHRTHELRE, Hi iz AR

RGP AL B K2, HR Oy K6, H BRIk, 4
REBERG, AR E QK ERBREYF K
M,
2.2 REAMNEE YISO A A AR R

MFE T ATH, B IS MR Y R 5 A X 4 A
AEAREARBREN, EBIERITEERERE LY
A AR LT HE (B R IME AT AMR IR I ) AX B,
FERIRTE NAA MRIESE AT, IE MR ST AR AR B I R BT
BN, NAA ¥Ry 0.5 mg/L B, ARy Xif
HEAY 1. 61 £ ;NAA ¥REEH 1. 0 me/L B, HAR AR F N
XTHERY 2. 89 £, [FIBTIE B, B8R TE MR I 55 R 4
R AR o R O, BT AT, AR B R X
HAGARBME/NERRHEZ D HREFE K
ARAT R L R R s A AR IR KRk

MTEARA E YK F7 ~ F9 35375 b B e
BEASMRIEFREFHE 4 d BT, 8duie
ARRAT AT ARAZRB, AREERKER, B
B ST RS 12 d R R E 57,5 14 d BFED
AIHE, AT B, Hoh F7 KE 3 B AR
HRARERKMN REL, HE WA 6 RLLLE, BE
JEERGAR, HARE BT, HRRFX
92.17% , LLXTHBIE & T 40 BN EH 43 H, F8 5
2 EMERBRAMEOVIEE ERaRE,
MR EHES K. FI 5557 FRAERER
F L F8 BOMMDH: B AR A A U £ AR T
B AR A]  $E 5T B AR AR R IOR I F7 1 FS,
NAA R[S TELL M A I AR R R 5 b 58k
5 —3, 4T A A AR AR R ORI & NAA IR
BERFE R T REE, A NAA YOS A
AR AR,
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Tab.7 Effects of various exogenous additives on rooting of Photinia fraseri
blsd %ofnf::ﬁe dunca(jlurrrliilr:iiiiotﬁﬁrisons *E’% s tﬁfnﬁﬁs:tajfd
treatment I I m ¥{E mean 5% 1% quantity of roots sturdiness of roots
F7 91.0 93.0 92.5 92.17 a A 3.2 H
F8 89.5 915  91.0 90. 67 a A 2.9 B ERBE S DHHR
F9 79.0 815  80.5 80. 33 b B 2.4 H R B AL HR
F4 65.0 67.0  66.0 66. 00 c C 2.4 —f
Fl1 65.0 66.0  65.5 65. 50 ¢ C 1.9 —f
F6 38.5 410  40.5 40.00 d D 1.4 o A RS DHHR
F5 39.5  40.0  38.0 39.17 d D 1.8 o O BHAHR
F2 23.0 255 24.5 24.33 e E L5 “gaq AR HAKS
3 150 13.0  13.5 13.83 f F 1.2 g9 EHRRKEAGHEA
Gt LA AR RO BE TR, FE] (Data in statistic analysis based on the rooting rate, The same below)
x8 —_ERZTLHUNAESH
Tab.8 Analysis of two-factor perfectly-random variance
7B 5 R IR 7 A HHE oy F{g BEKF
source of variation quadratic sum D.F mean square F value level of significance
#hn4y additive substance 4 565. 61 2 2282.81 16. 051 0.0123
BMEKF auxin levels 1471. 41 2 735.71 5.173 0.0777
i®R# ER 568. 89 4 142.22
BARSE total variation 6 605. 91 8
%9 EM40E Duncan £ EELB M1 ~2d, A3 10 a] L E Bk B S A i A
Tab.9 Duncan multiple comparisons between additives MEAE -ERNE W, AR SWER H3 A H4 353
ueﬁr}im £9{H mean 3 2 1 b, HARRE, 73k 5 93.63% M
3 87.72 0.0156 0.0060 94.06% ,FAR A it HI 1 H2 SOWMDAE, R Gt
2 48.39 39.33 0.2284 BE, MEBRKKRE EYRRERE L, AR
1 34.55 53.17  13.84 RBBAR,7E HI JEFRE HUA 83.6% , 4Lt ATE

I E R EN AR FESNEG gy 8 x4 2ot
ARG AT B E MK, miA R R E KT
[E X LL At AR AR AR T R A B B E K, R
EMPIEIAY Duncan £ EHE LR B R . E YRS
TEHEx A 2R B BEWE L E YR S55 R E 2
R EAHRBEERGEER SARAEZRTEE

HEX, BHEESELMEYL Duncan ZLHEILELERE

W,Bx T F7 5 F8,F1 5 F4,F5 5 F6 4L [ % 57
TR EHE SN, HEAHEZF AT THREE
HWKY-. REFT 5 F8 ZIERFERBENEER H
SGRAERRERRAEREEIRE , BITHAL IR
A FT, WO F8, \RE IR F3,
2.3 AR E Yy vk B X 41 A A AR B R
ZEHEEAEREFEF M 8 d, 7 H3 M
H4 SR8 F Al AT G MAR & 3L, HI 1 H2 b Ay

HRREEE E WIBORE TR &, BIFE HI ~
H3 Z [AHAMR R m AR, {B7E H3 ~ H4 Z ] 3
HRREEARBETVE, ’

T Al LR, ARE E BB A&
[EXELL AR AR R BA BERE L B
H3 5 H4 4h P (6] 22 5 00 B & 1 5 U4h, e b 3
B2 57 AR B E K V. 437 Duncan ZEILL
BEER, KA FIRE K E W) B 20 M i AR
MM ER —EMER, HHE E YWRKREHA
Wisl X b 22 5 IETE B BT 4/ . kR, E ¥R
S AR ERA TR BRI, BA —E KK
FEWRME, &l , kg E Yy s i,
WARBRRHARE, 747 E PRI &L
6 /L NH.
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Tab. 10  Effects of different concentration of substance E on rooting of Photinia fraseri

HIRE/ % duncan )
A3 motin:frate duncan m:lti[iiiot:f:ﬁsons t:?c/fn*eﬂs/sﬂrajngd RARE om  RAMI/R
treatment 0 1 I TyE— s 1% sturdiness of roots root length quantity of roots
H4 93.8 9%.3 94.1 94.07 a A # 0.82 3.3
H3 93.8 93.5 93.6 93.63 a A # 0.78 3.2
H2 90.5 91.0 90.9 90. 80 b B BH 0. 67 2.6
"~ HI1 84.3 83.2 83.6 83.70 c C B 0.64 2.3
2.4 AFZEABEIREXTLM AL R A—  MAB VS REd/D, £ MO, M3 F1 M4
ZBFEEA MO ~ M4 SRR HISE 8 d B BEIREE b AAEMUESL R T ML R M2 ZJH],
HEAREES, P 7E M2 BEaRE EARAE KOAEXTREMR, th Duncan ZF LB R R, AR M B AL 5

RULHEEREERET, ZE I, MACE  ENOHAMERNEHARBEREGERT
AT RANRES B R ARDKESS MO 5 M3 Fl M3 5 M4 Sb, 2% 40 2 ) 25 3% B %
—BLEH 1 ~12d AT AT B WMLE BEXSF, M2WHERKR, HSHELAHRESR
Frik ERAERE MRS, 8 d FFIAIR, MEEMER GEH SHANERKEN, M2 HE
B 10~11d Mg, MAERKBEAZEHK  EEREAERE,

R11 FREFBEFEMNIHAHERSERAOEM

Tab. 11  Effects of various basal media on rooting of Photinia fraseri

HIRHE/ % duncan £ L F R
m . | | RRKE/on REERGR) AT
rooting rate duncan multiple comparisons . thickness and
treatment root length  quantity of roots .
1 I il H4{H (mean) 5% 1% sturdiness of roots
M2 99.0 98.0 98.5 98. 50 a A 0.76 3.6 A
MO 94.0 925 935 93.33 b B 0.64 3.2 B
M3 91.0 92.5 92.0 91.83 c BC 0.62 3.0 B
M4 89.5 91.0 90. 5 90. 33 d C 0.59 2.9 Bk
Ml 88.5 87.0 89.0 88. 17 e D 0.43 2.6 —
y e SRS -9 d,55 12 d AT, (340N B

WIRRTAR IR R b, 20 R A AR
FH, EPSMERALE S MR RO 0, X R Y, E WIRA R LD £ A AR 1Y
RSN MBI B AT ARTEN  EZOEEEAET, ARSI R RE KRR
SR ARIE . B ERR AT, WA i O AR, TR S A KK B A AR
ERWEBR TP SNARIYREROE RSy EE RN, EWRSEKRS
i, EREMYROAFRERKEQERERE  SROWIGEL A RER? A AN F
b HAERERERERA 65.5%  RANMAM/MNEL  —HHT. MHEWREN—REY, (L4
A AR ARBTE K (20 & d) s 7EVRIN AEAEARRH P — BUAME R LR A B 3L IR 1R A7
WMERIE LI AR R AR R ARG R AR, R S R E R E
BARBHEA 6% FEMAMNE D IMBEFE O EIFRABEHENER, XE—MIBRA
DA K AR AT b 3984 SERR AR AL TIZEAR N . BFSCARIT IR, 5350, E MIRR B XL ey
WG O AR R 2R BT, Bk 0% B MR A R M, BR T B A IR A0 2
L IF B RS BB REUR TR, REHIE RSN, A AT — S RABIR AR,
( TR 575 7)
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S0, % MBSO SRE T L b KMOBO3 JRASHLE MBI bR M TR S. 575

I3, X5 N EINE ST XTI R RN
W2 FL R AR — B, TS B TR 8 & T bR
MBS MR RE T LR E

BRI 15 DR ZERKER D, A
BEibk KM9803 Btk H 78 A= K # 2R (3. 45 mm/d)
FEEBE Y WEM2 MR K. 13 mm/d
3.00 mm/d) , i KM9803A 7 #k .KM9803D T ¥k &
Zl MM EEEKERS ZAHIE, 50510 2.98
mm/d,2.95 mm/d 1 2.91 mm/d, BH L BEME,
AERSER SR AENEKFE. ZEE
RIS 11 AN B HE MBI P i 2 ME R
¥k, PR AT 3K 5. 06 x 10° F14.38 x 10° 434
F/I0, 5ASCH#T R B KM9803 AHif .

TE A5 IR N 4% B RR R L W R R W i
B, 15 NEKRTES ~30 CHAMBTH4A
FHARLADE, MgFHEDBIRT 15~30C
BISRAMETT |3 /N3 AR B 5 i o 40 B B B ok (B T
HEAREADEEZR [HEKEIZRR/N. XY
Wi A BRIMAERE KA 3 MBS
MAFER, S HAEKZEFEHERNER. B
O BREKZ BN ER , RUEINEHMHFRESE
I H & BBk KM9803 & — Mt AR A IR ERE,

ARG R RIS 0 B Bk AT B R B
BRIERE R 25 C, 5% J130%F KM9803 MIfF 5T 45
RMZEFREX 6 MEMRAENM TG REAR
—ﬁlo

(&% 30k ]
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