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E: [ BR9 ] LIS BB I BtCry1Ac RN BN 238 TR 44 S Bt SR g b kL, SR JCTE AR S
TSI, T FRRE A A R R B AR R . [ & ] D44 S Hi B A | 0.5~1.0 cm
AR BRI}, AN [T ER FE LU X AR R AN 21075 S R AE AR A 52 MR , PR AR 28 X e e gl 1) s SR i A2 vk
B, DLRAF IR A Sk ATt B 5 4k, JF@ad B-AI A WE 1T BREE ( GUS ) K& PRI Y €5 52 i M 42 R 25 2 BH M AR R o
[HR ]kl 44 S Hi BB IRRIESAE FRMEEFRES: WPM + 20 g-L" BEHE + 7.8 gL' Bfig +
0.25 mg-L™" 6-BA + 0.05 mg-L™ NAA, 43-{b3N 86.67%; AEZFAMMEMIEFRILS: WPM +0.075 mg-L™
NAA + 7 g-L" il + 0.1 gL' AC, MR N 75.00%. lid AR 28 S el BT vE s B B i, 8 AR R 0 o 4
R 1 A A AL R B 0.8 mgL™ o SRAVRAT A SR AME L ABIR 285 2R S RA AR
PIAB BOR A PR AR Y, 2051t T PCR %52, 31 MAMERH BHERIMR A 9 #k, RN 29.0%.
[ 51 ] #7744 S P BB R 2R 00 FRAE RSB R AUIR R, o BB IR I 1) voi 5 ik DR e AR AR 0L T 3 A8 1 [
BF, LA 44 S Pk B e, RO R A T 2 R IR, PR T A BAR S

4217 ‘44 B Hi A (P. deltoides cl. ‘Danhong’ x P. nigra); £V %E45; BB, WARRY; #LHk,;

IR ; GUS Jes
FE4y 5. S5722;5792.11 SCEAFRIRAD: A
Wi ( Populus ) J2 & B J5 M X AR B 7™
e FMEE AR R E A MR Z —, BA4
Kot Bobt A s m R . AN TMOETREARM
HER B FEoRIE, M 2007 4ETFIG, FREBR AT
AT E 435 F 700 5 A, Hod s B A
( Populus deltoides Marsh.) 5 4% & 5 Hi i 24,
Bl A N TR AR W KRG hfldE, LIS
Bk ( Lymantria dispar) . # i ( Malacosoma
neustria) F1 k4 ( Coleoptera) %5k FHIZ Fh 7
g HUE PR AR WAL 2 B A S R S
G KA, 3R [ AR A A HE RO
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Vo BN, S 44 SOPUHURAGSE TR BB P AR B AL R AR R B ST 75

UL RHRA T A AU, FEdfe R
HET THEA DL

Bifi 25 3R E R N TOMOR W ) FRIE S b 8, F
MmN Z 0T oK, i R 2R
B, WEEDLEMR . SE RN, RMEER
ol 2 2 7 B 3 AR AT AR O E LR AR
i R, i e 3 PR T AR T B S BT R
REEFMO B AMABTWEEEARZE™, H
MR AN TS, RN TR E A OCHE
T B ALR R ES . WATETIA, ‘44 S Hiil
BAGES T HA | WA AT S5 2R KR,
PERE 44 S5 P R E st R AL, S S
THRFE, #-2REME. Pt FHL et Rk
R, AR BRI, ‘44 590
BB AR RS FIRRMERREF
P EAHEE X,

H AT Fe 3 B 1 A% s AL e AR R 2 28 L
84K W55 I IRMIFI Rist AL e A2 Ak, R4k
Ikt ik, HARSCR T LA #] 35.0% A&
AU BeA, HIEER A HS R A
BE", BRSEAg 107 HA 544 55U B AG AL
FEAIRIRAE TS 50, ENmHERE L)k 2R
MR SR S 0 R ZEBCRIHARAE R g A Rt
TR GRS, SR AR 5 s AL F G A A
I EALBCRAUA 10.0% 2, JE R 4 5 F R AE AR
KRB ITTH , T LA 50 JE AR A A i 1)
UEART, TR AERCRIR T R, BT
BURTS I 2 R SE R MR A T e, B DR 18 2]
AR A Gk, L, ‘44 590 i B e ik
IR R T B U AR A O ik, DAKR 3R
AR

T A53 R) ] 8% 32 A A 20 UG A Y T i X
‘44 FHURB I TR NS, BRIEA
B SEARIRINE, (HAERG AL R rh R BRI 44 5 il
B R HATAE F A AL FRRK R .
HIARGERY], XEAEYIRILE (Ficus elastica
Roxb. ) FI/NifE ( Passiflora foetida L.) . P25k
Y H % ( Ipomoea batatas L.) . KA Y K&

( Ailanthus altissima (Mill.) Swingle ) %5 () 7 {4
MRRIEATAZYS, PTLARAS PH A A S PR AR A P,
W, ARSI R AR, %44 SHiE
Bt trieth, DS @i ns i A AR IA & .

1 MRS A%

1.1 REH SR F

AHHFELL 1 H B 44 ST USRS B AR
FHNGY LRI F bR, #R RSP 1.0 cm
Kig/NB . REFRE 0.5~1.0 cm #1750 .
R I B 5 AR AT R AR R B EHA105; # ik Ch
pCAMBIA3300-GUS, #47 GUS & 11 Al 25 &K i
BEARIE; WPM [E AR 5238 (L449); AC (Ifi 4
#); KT. NAA ] 1 mol-L™" KOH % JC K o
B H AL 2 mg-mL™" BEWIF 4 C R A7 6-BA.
TDZ A 1 mol-L™" KOH % f# Jin J& B 7K fic il A%
1 mg-mL™" B 4 C {4775 IBA, 2,4-D HJGK
ZEERIECHI 1 mg-mL™' . 2 mg-mL™" B 4 C
P47 &R (H370) i Phytotech /) 50 mg-mL™
WM, IF-20 C - 1F; RIBEE R ALK
ficil 50 mg-mL™" £ 1-20 C 17, FE3EITHIL
FKELH] 200 mg-mL™" £ 9:-20 C P47 ; LWt
T TR R R A S A R R AR A o ST
& 100 mmol-L™", 50 mg-mL™" £} ¥ 3 -20 C {4
TE. P E3R%E pH M= 5.9~6.0, % 6-BA. 2,4-
D. KT. NAA M ZES, HRMBMPIA RS
R
1.2 “UBSHHEFREFRE
121 MR EX 44 TR I ARG Y w
1 H %44 5 5T BB A 14 By i B T0ZF (1) 1.5~
20 cmZE B 8 M 2 % A A [ NAA ( 0.025~
0.1mg-L™") . IBA (0, 0.05 mg-L™") By
JEFe s (WPM + 10 g-L™" EbE + 7 gL' Biflg +
0.1g-L"AC, pH5.9) I, 7£2100~2 300 Ix )¢
AT R AN A, Gt R AR O,
HAMA 9 M I ZE 2B, kT 3L EE .
AT . AARERA: Rs=(R/N) x 100%,
K Ry MK, RAEMMIACEE, NK
FERRAS 2 ZE 50
122 PR A4 TR R EHRE R T H
FegHem ST UIK E 2 em A4 JO R I T02F
BCER, RS SR LARK 1A RN
‘44 SH R B R, BTUIA 1.0 om /N B,
i & 25 AF 6-BA (0.25~0.75mg-L™") . TDZ
(0, 0.05 mg-L™") B4 fbE5 323 (WPM +
20 gL jEME, pH5.9) I, £ 2 100~2 300 Ix
FEHRAME TR A D, G 2R ARReR, it
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2 W5 37 &

T3WERMEL . HZFRITEWMT: v= (/M) x
100%, =K.y M ZESR, n 2R AME RS,
M Ryl B G SR S ME AR
1.3 ‘44 SR EHRERIRERERE
PEUERRE . AR RORAE —E0 44 SHU B
B AR R 0.5~1.0 cm K B R/DAYHE
Br, M S A RS R (0, 04,
0.8. 1.2 f11.6 mg-L™") M/ bsfardt [, WM
B RS FNE T A E SRS O, B b PR
Ff 18 MHREL, 30 d JE ISR BHE KRB, iR
IF) e o A JRE R R S AR B R 2R R B AR I O
T 2 R M ol I e B, LA T 3RS E A
WALRITE T . Rg=(B/T) x 100%, . Ry
FBILR, B NI IMERE, T A3Lmce i
TR SMEAREL
1.4 RIFENS4 S HHEHREERL
141 RAFHHRGFE FIET GUS Hidh LA
() pCAMBIA3300 3 ik #% K 5% A 4k ¥T 13 W Pk
EHA105 1, 74 2 d JEHk SR 75T 1 mL ik LB
BrFedk (FIR%Z 50 mg-L™', FIHEF 50 mg-L™")
H1, 28 °C F 210 rmin™ £ F & ¥ i B 5,
B 200 pL #%#1 %) 50 mL itk LB B5 53 (RAR%E
% 50 mg-L™"'. FI4EF 50 mg-L™") o4k g R o
10~12h, ZH ODgoo 9 0.6 Zif5, 4000 r-min™
B0 10 min, FHEER (WPM + 20 g-L™" b +
1mg-L'2,4-D+0.1mg-L" KT, pH5.6) &IF4
FFidi ODgoo 2 0.3~0.5 7245,
142 Izxf5EEhs BEEK 30d 24, RE
R 44 5 i B O BG R E A
HEATBIY), PREEARZEIE AN ) F 253K 2.0 om £
LRI, 25 BAA/NZERTORER , RBRAAR TR RAR
Ry, B FAR TG TR 0.5~1.0cm 1Y
WA E ARG IMER, K AMER B E2E] LB H
W E R, Y 10~15 min, FJCHEIELE
R, BEBHER R (WPM +20 gL
HEWE +7.8 9L BE + 1mg-L"'2,4-D+0.1 mg-L™"
KT + 100 pymol-L™" AS, pH 59) 1, 24~
27 CHEHESE 48 h,
143 FERZHT HEEFRERE, HIXRIE
AU IPAR R P Z A, SR 2B ARSI MRS
FAEMREEFEEE (WPM + 10 g-L7" B80S + 7 gL' 3¢
fi§ + 1 mg-L™" B4 % + 800 mg-L™" 453577, pH

5.9) #, 2100~2 300 Ix eI &4 F EFr k5 3%,
Rig: 10~20d 247, HEFMPER R AR
3.0~5.0 cm £ 4,
144 RHEMZRZTFHET BhRIETHER
B3 AR A= K 5] 3.0~5.0 cm ZE 47 BT EAR 2R 5
PIR 2 1.0 em 224410 3 By, IRBEBUIEAR R/NBERS
ForEREFEEE (WPM +20 g L7 ik + 7.8 gL B
g +0.6mg-L"'6-BA+0.06 mg-L""NAA+0.8 mg-L™’
FEL I + 800 mg-L™ #53E7T, pH 5.9) LiEfTAR
EFMET, 2 100~2 300 Ix eI S F T gk A7 85
IR, Wit 120 ALSL, HEHNPEAEZFE
K3 0.5~1.0cm A4,
145 HMREFeyAMR DI DA T
) 2 MREZFIFE AR, UIEES— 2Rk H—
AT FEAC A o PR E 2RI B A MR 4 5 3
(WPM +10 g-L™" ¥ + 7 g-L™" B0i% + 0.025 mg-L™”
NAA +0.05mg-L""IBA+0.1g-L""AC+0.8 mg-L™
RGP + 800 mg-L™ #¥ET, pH5.9) [, 2100~
2 300 Ix JEHRAE N A TR SR, MRILEBFIAR R 55 )
D3 F1 AR 72 A 1 ] — R AR A7 5 7 AR A AS 32 28 43 3 L
1 F 2 MR TR AE AR
1.5 HEFEERIKEN
151 GUS#& %% GUSEWMEH: B
J¢, Hictl 20 mmol-L™ ) NagPO, (pH7.2): 6.2mL
9 0.2 mol-L™" 1Y Na,HPO, #13.8 mL i 0.2 mol-L™
1) NaH,POL R A&, JFMA 88 mL 4K, HE
&, FEAYEEME; SRJE, 1 mmol-LT [ 5-1R-4-5-3-
WS\ A (X-Gluc ) AYECHI A : 100 mg Y X-
Gluc | 1.92 mL () DMF e 7iafE; &)n, #HTIR
& B0 E R 100.2 mL Byl YL . BR20
mmol-L™" ) Na;PO, (pH7.2) 97 mL; 1 mmol-L™
f KsFe(CN)s 1 mL; 1 mmol-L'# K,Fe(CN)g
1 mL; Hli $7 i X-100 (Triton X-100) 0.2 mL;
1 mmol-L™" X-Gluc 1 mL.,

B T AT AR R A BB R 2 55 AN
A4 50 mL 2.0 AT GUS Y%, I ABCHI
IFH) GUS eyl (e mmikl), FMRTEAUHE =
WA, 37 Cl Y, K Y EOL MR A
90% RS Bt 2 Yk, FEEE A 75% RS B
1R, HEHSGRT2HEMETTR T, GUS 16
S WA TG B USRI e 8 TR T ko
1.5.2 PCR % fEM7EPIIEAEMREE A FAK
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T ARSI, Rl U A AR RIS
PEAERR 1.0~2.0 cm? K/ A, ] CTAB 42
HUDNA, FF3 T 5 w0500 3 0 e S 5 | 2B A 7
PCR %5 . Hi B K JE % 242 bp ( bar-F: AGT
CGACCGTGTACGTCTCC; bar-R: GAAGTCC
AGCTGCCAGAAAC) . Ffbs H it HE T .
n=(W/Q) x 100%, X, n WEALECER, W kR
PEPRPERERREL, Q MAEFPIME IS
1.6 HESHT

i/ Excel 2013 B 8 g i,/ 1BM
SPSS Statistics 27 #4147 AN [A] Ab B 8] 1Y 22 57 1.
FYESHT (p<0.05).

2 R 55
21 SMEHEXT44 S HIHREGHAEBERZR

SEAT
211 SMRHMAE A Rk B AR YR

B K 1A H A 44 540 U BAS 1 400 1 G TH
ZFRY 1.5~2.0 cm 28 B L AP B & A A NAA
IBA it lL A= MR B FE 3 kA7 Hs 3R, S5 BoR, 7

B FRF HUAS I NAA B4 AR BCR B T R i i
JinIBA Fil NAA, Jf H 4 NAA W JE K T % T
0.05 mg-L™" i, AEARFEEEE NAA WG T a4
w5 2 NAA MR EE/N T a4 T 0.05 mg L' A,
MR E NAAVREE R FH i R (R 1) o HE
XTFAFAEGWERBEENR 2R, L
NAA 0.025 mg-L™" 5 IBA 0.05 mg-L™" (4H& 1)
WIET, AR MR 8 A R
FERCR AR, Hik, 401 (NAA0.025 mg-L™,
IBA0.05mg-L™") EfdfiEH 44 5 Hr i B AR A
KZWRE, RS, MR4E AR A KRN, &80,
24 NAA ¥ 3 /N T 0.075 mg-L7'F, i) AR %k &
Bl NAA MBS (R 1) o ERFE1 5%
T, MAREGEAEIRZ, RN ERSR0IR SR,
ikF| 75.00% (£ 1) . FEAHT7 FMAT, FHE
WikfRE, JFHMREE WA ES (£1) .
DL g5 R R, EmM AR5 WPM + 10
gL BEHE + 0.025 mg-L™" NAA + 0.05 mg-L™’
IBA + 0.1 g-L™" AC Fl WPM + 10 g-L™" R BH +
0.075mg-L"NAA+0.1g-.L"'AC, pH=5.9 (¥1) .

F1 ERERERE

Table 1 Selection of optimal rooting induction media
VIR R 6N RRCERIE 6 T53 S SA AR A 5
Pt E J(ma-L-" AR % ) )
xogenous hormone/(mg-L™) ] Average quantity of Average quantity of
Treatments Rooting frequency .
NAA IBA primary root/branches lateral root/branches
1 0.025 0.05 75.00 £0.25 1.67 £ 0.47ab 22.67 £10.21a
2 0.050 0.05 50.00 +0.35 1.00 + 0.00ab 1.33 £0.94b
3 0.075 0.05 25.00 £0.25 0.67 £ 0.47ab 0.00 £ 0.00b
4 0.100 0.05 37.50 £ 0.41 1.00 + 0.82ab 3.00 + 2.16b
) 0.025 0 62.50 + 0.22 1.67 £ 0.94ab 2.00£1.41b
6 0.050 0 37.50 £ 0.41 0.67 £0.47b 1.67 £ 1.25b
7 0.075 0 62.50 + 0.41 2.67 £0.94a 18.33 +9.57a
8 0.100 0 75.00 £0.25 1.67 £ 0.47ab 16.67 + 6.94a
= 0.949 3.079 5.001
P 0.489 0.019 0.001

VE: HETLSDREMWZRNT, B AU A EL NI £ fadkiR2E; ARFERRIEP<0.05/KFEREE. TH
Note: Significant difference analysis based on LSD, Values represent means + standard error of three replicates, Different letters indicate

statistically significant differences at the p<0.05 level. The same below

212 PR ES44 T EHREFFREF o
ey #em  BEIGY YIS B 2 om 2247 Jo A 1 T2
BCERL, FREEAMREE TR A EAK 1A R
‘44 FHI R BER R, UK 1.0 cm KM/
B, itEF A AR 6-BA. NAA. TDZ Bt Hhy 4y

G EiF TR . R . FEARFEEREC L
PGSR b, A ZFRCR B R 4 ST
( 6-BA}y 0.25 mg-L™",TDZ 4 0 mg-L",NAA }y
0.05 mg-L™"), HHIZFAKET 86.67%; HUZ
55, HZEE N 73.33% (£ 2) . [A0F#ETs
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B K ANER N TDZ A F] 744 55 BUR R R
WA E ZF15F, TDZ BB INIE A B 2 e 42
THER, JFELIZFRERAT, JF HEEE 6-BA #YTT
5 RN, TTRER R TIRRAEE 2 A
ARER A AR AN BTG, R T B NE A N2 i 4324

RARMEIRABWAETFNIE T 250 LS
‘44 55 U B AR E IS SR SR A WPM +
20 gL' M + 7.8 g-L7 BiilE + 0.25 mg-L™" 6-BA +
0.05 mg-L™" NAA, pH=5.9,

2 HEGLEI4 S EHREFIFESENZN
Table 2 Effects of different culture media on shoot induction

. SMIR R EI(mg-L™) 22 /%
Treatment Exogenous hormone Shoot regeneration

6-BA NAA TDZ frequency

1 0.25 0.05 0.05 60.00 + 0.16abc

2 0.50 0.05 0.05 46.67 £+ 0.09bc

3 0.75 0.05 0.05 26.67 + 0.09c

4 0.25 0.05 0.00 86.67 + 0.19a

) 0.50 0.05 0.00 73.33 £ 0.09ab

6 0.75 0.05 0.00 46.67 + 0.25bc

e BT W RAT R R T, RO A AP + ArdER

Notes: Significant difference analysis based Shoot regeneration frequency, Values represent means + standard error of three replicates

22 BEFIEZRBERERERE

FE44 0.4, 0.8, 1.2 1 1.6 mg-L™" LMY
IR FREE FREFE 30 d AR E 2R S 1 il
TR . BSRTOR . TEAREFESRBL, M
B EEAE 0.8 mg LT LI R A, REBS

y
¥

Y acy 7

SN

K, WMUIEFFEREAEZ (K 1a, f); MEE
Bk 0.8 mg-L™" s, HREGRE Kp B Wil (& 1c.
9), [FFAEZEAESWZ B B IH, RaeisSH
2 (Bl 1b~e); 1Y Rigg Bk i X+ 0.8 mg-L™”
B, AMEEREBILPE AR, TRIEFHETHAE

7 X

T acRENINE AR SR 9% 30 d; b~e: TERIEEHIESNHIN 0.4, 0.8, 1.2 F1 1.6 mg-L™" YIEHRALREFE 30 d; . [ a JREEHOR; g: Blcm
JRFBIR . WHIRFER 1 cm

Notes: a: Induction of adventitious shoots in medium without glufosinate-ammonium supplementation for 30 days; b-e: Roots was cultured for 30
days with concentrations of 0.4, 0.8, 1.2 and 1.6 mg-L™" glufosinate-ammonium; f: Magnified portion of image a; g: Magnified portion of image
c.Bar=1cm

1 AREZBREFHTAEFNESER

Fig. 1 Induction of adventitious shoots at different glufosinate-ammonium concentrations



%5 5 Vo BN, S 44 SOPUHURAGSE TR BB P AR B AL R AR R B ST 79

2, PR IS ALRTE L (18 1c~e) o LA EWT
FEAREN], g 27 i e rh A Rl Bl i e vk
®3 ERBHREXRERHFRIRM

Table 3 Effect of phosphine oxalammonium on sprout growth in root segment

£ 0.8mg-L" Zifi (£3) .

TR PR EE/(mg- L") ANTE S TR % IRBAEAL /%
Phosphine oxalammonium concentration Adventitious bud production efficiency Browning root segments frequency
0.0 27.8+0.08 0.00+0.00d
0.4 0.00 +0.00 0.00+0.00d
0.8 0.00 £ 0.00 61.1+0.08 ¢
1.2 0.00 + 0.00 88.9+0.08b
1.6 0.00 +0.00 100.00 + 0.00 a

W BT RIAT RE RS, M ROABH LI E R I + A iR%E . ARFREIREP<0.05/KF % 7 B3
Notes: Significant difference analysis based on shoot regeneration frequency. Values represent means + standard error of three replicates,

Different letters indicate statistically significant differences at the p<0.05 level

23 RHENSHMUMESRAZEEERELEE
EREE%RD FHa

W 2 FR e BUE K E 1 D H 444 541
HORE, ST R0, B 0.5~1.0 cm YAREEHT
HATRITE RS, Y 10~15min J5, JCEIELR
W R AR AR AR R G RESR 48 h
&, AMERGR IARATE, TR R 2R
R A FF T I i 3 3] 0.8 mg- L™ g e i A AR B 55
L EA TR 538 10~20d )5, PiMERAK
B 3.0~5.0 cm; GUS Yo, 52} W5 FI3E i W
SRS TR A FIWT A NS O, AnTE e AR G I
o IR 2 RS (1 e (0 SR G 52 R R T AR AR
JERT AR RS, BRI RO FRPERS, A

b R

T ardd SRR T AR s b M SMIEIR R ZEARE AL ek

WRRFI RN, Pl e RYFES (KB 3);
PR R BTV 1.0 om 224 K/NAR B, i #s 5]
0.8 mg-L™" M RLEZ b g sk h, 1~2 AR
PEAERNEZE; 0.5~1.0 cm A4 KNI E F5 %
F 0.8 mg- L7 R AR RS R I, 1 B A4
Mo ARFT BRI 1R YL bR L350 2 7= A Bt AR o 2 2
7y 2~3 A it

K GUS e o A6 I T BH M FE AL A BE L
Kl 4 iR, GUS Yefa)s, 53 RO RE o] LUULI 2|
HRH GUS 5%, S2Mk, KREFLHEHRES
BIE GUS 155 (Kl 4a. b) . BifE, FIHE:R
S|t PCR ¥ 1 g s pitE LR By, it
— U L D B A R . A T 31 AN A A

FFERRRIRER ;. dRYSENUE RIIEAR T oK) et & BB SR ARG 37

BEHEATESR; f PR 9 TUMRBOASAEL; he REZFE; i PR B, jo MR, IHIRFOR 1 om

Notes: a: Root of P. deltoides cl. ‘Danhong’ x P. nigra ‘44’; b: The adjacent segment of stem and root tips were cut while the 0.5~1.0 cm root was
left; c: The root was infected with Agrobacteria cells; d: After infection, the water was blotted with filter paper; e: The root was placed onto rooting
induction media; f: Resistance root generation; g: Resistant root placed onto differentiation culture media; h: Adventitious bud production; i: Root
regeneration; j: Positive adventitious buds. Bar = 1 cm

B2 RIFENTSHM4 S HABGRERLRE

Fig. 2 Agrobacterium mediated genetic transformation process of P. deltoides cl. ‘Danhong’ x P. nigra ‘44’
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37 &

TE: af RS K M HTR; b ROTOAMK I AHR . [LBIRFR 1.98 mm

Notes: a: new roots grown from the connection of root and stem; b: New roots from the cut roots. Bar = 1.98 mm
3 EREKUFTIRM GUS £EE
Fig. 3 GUS staining of new roots after infection

ARIFR AR, Hirb, BERE GUS eIy 4 i
FEE PRI RE N R Be iR o 9 Bk, Al ERiA AL
SRR o BRI BIECH 16 4>, AR EPIrR

T3 FHPEAEBR AU RREOR TR ALRORI, B Ao
9 29.0% ([l 4c) .

. arfAbERIbE GUS Yeta; b BFAERUEARVE HBAPEXT B GUS Yefa; ¢ PCR &MIZ5H; M: 2 000 bp Marker; 1: pCAMBIA3300 ki AR
PERBAERTRY; 2~10. Hitbmibkmt B DNA Bt 11. PRI H DNA HERRIERBITERTR; 12 ddH,O AR IR, HEIRF% 1 cm

Notes: a: The transformed plants; b: Non-transgenic plant; c: PCR detection results; M: 2000 bp marker; 1: Sample using pPCAMBIA3300 as PCR

template; 2~10: Sample using leaf DNA from bialaphos-resistant plants as PCR template; 11: Sample using leaf DNA from non-transgenic plant

as PCR template; 12: Sample using ddH,O as PCR template. Bar=1 cm

4 GUS #&43%5 DNA PCR @il
Fig. 4 GUS staining and PCR detection

3 ik
31 BYREN44STHREGAEBERR
DT EMES ZFRRIE, CRlEmP R
PERMIRIR A T B R A0 A SRk, Aok As
VEM TR R PR, ARORBTE . PR TSR
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Establishment of Regeneration Tissue Culture and Genetic
Transformation System by Roots of P. deltoides cl.
‘Danhong’ x P. nigra cl. ‘44’

YANG Song', SONG Xue-qin*, ZHAO Shu-tang?, HU Jian-jun?, LU Meng-zhu'

(1. Zhejiang A & F University, Hangzhou 311300, Zhejiang, China; 2. Research Institute of Forestry, Chinese Academy of
Forestry, Beijing 100091, China)

Abstract: [Objective] P. deltoides cl. ‘Danhong’ x P. nigra cl. ‘44’ was used to establish an efficient and
stable regeneration tissue culture system and genetic transformation system for black poplars (P. deltoids x
P. nigra), based on the roots as explants. [Method] The 0.5~1.0 cm root segments from clone ‘44’ seed-
lings were used to induce adventitious buds. The effects of different hormone ratios on the induction and
rooting of adventitious buds were investigated and the critical screening concentration of phosphine oxal-
ate for genetic transformation of the root segments was explored. Agrobacterium-mediated method was
employed to introduce foreign genes into the clone ‘44’ root cells, and the transformed seedlings were
identified by B-glucuronidase staining. [Result] The optimal medium for bud differentiation of clone ‘44’
was WPM + 20 g-L™" sucrose + 7.8 g-L™" agar + 0.25 mg-L™" 6-BA + 0.05 mg-L™" NAA, and the differenti-
ation rate was 86.67%. The optimal medium for seedling rooting was WPM + 0.075 mg-L™' NAA + 7 g-L™
agar + 0.1 g-L™" AC, and the rooting rate was 75.00%. The optimal genetic transformation screening con-
centration for glyphosate resistance in roots was determined to be 0.8 mg-L™" through a gradient test. Exo-
genous genes were introduced into roots by Agrobacterium-mediated method, and the specific PCR
primers were designed for identification of the transgenic lines. Nine transgenic plants were obtained from
31 explants, with a transformation efficiency of 29.0%. [Conclusion] The efficient regeneration and genetic
transformation system for clone ‘44’ has been established, which provides a technical support for trans-
formation of black poplar species and adding excellent traits through genetic transformation to clone ‘44’ in
particular.

Keywords: insect-resistant P. deltoides cl. ‘Danhong’ x P. nigra cl. ‘44’; P. deltoides; P. nigra; root
infection; genetic transformation; regeneration tissue culture; GUS staining
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