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Abstract ; In this study, the transgenic poplar 741 with rolB and rolC were detected for molecule and their root
growth variation , height, chlorophyll a,b, chlorophyll fluorescence characteristics,as well as endogenous hormones
were determined. The results showed that the root number and rooting rate of transgenic poplar 741 with rolB an-
d rolC were higher than the control. The transgenic poplar 741with rolB height with no significant difference be-
tween the control,chlorophyll a,b content increased ,Fv/Fm,PI values decreased ,IAA ,ZT content increased, ABA
content decreased. The transgenic poplar 741with rolB and rolC: the top edge of the weakened,dwarf plants,chloro-
phyll a,b content was reduced, Fv/Fm,PI values decrease,IAA,ZT ,ABA content increased. Overall comparison,
the transgenic poplar 741with rolB rooting rate, chlorophyll a,b content, PI value, ZT and 1AA levels were higher
than the transgenic poplar 741with rolC.
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K, MHAR R, R B A MR, RE B
rol EEATF 741 A RUERBBPTFRIOEE,
KT ESE A rolB .rolC 2 H 741 bk B T4
FRM,FMNEBREERKRE A HSESE M
BRI URNBER R SR RE T T 0
Hath , Ah i tH L B A Es rol H 741 KRR, AE
TR R OFHERE,

1 #E5HE

1.1 RBRHE

AR rolB BB 741 RO L EHAZEH 7T MR E .
5 rolC B 741 B X B A5 8 18 MR R NHH,
I LA K 56 5 B 741 5 60 6 1 4R B 1R B, 9 IR B
FALR Y KEREREAL AV ERLRE,
1.2 RBH*
121 #%EEM GHSFRY S HEpEAHE
CTAB HEARIFEEE A 741 Mtk R Boxf BEn A9 DNA, X
#45 rolB rolC B i) FRL DNA JgFRHEXT B, 431
SMBHEH rolB rolC & —3 14 (F 1) #4T PCR M,

£1 SIHFH
Table 1 The code of primer

. Eil Dy
Gk L2 BABE(T) K5 (bp)

Primer sequence Tm

.25

G
ene Size

rolB 5’ TGGCGACAACGATTCAACCATATC3’

5' GTGCCGCAAGCTACAACATCATAGS’

rolC  5'TCCCATGGAGTCAAAGATTCAAAT3’
5" TAGGCTACTTTCTTTGTCGTTATT

62 255

62 1500

1.2.2 HERM GRENFREOMUE WMAEK
—HHFEEN T4 AR BAZENER(K
1 ~2cm) ,FE W HRMA T HMT MSO FHRE L, MM
%5 84 (CTX) 300me/L, HRHFH 3 14k
B EHABERATHESR, BE(25:3)C, LR

SR FE 1500 ~ 2000 Ix, Y BB (B 4 14 h/d, FHEM
BAdEREEHRAMERRANEEEKENR,
1.2.3 HEZESERAUE HAEHLEK25dE,.K
AR NEHEMHZE . HEEXDFE, EMH
FE 3 o

1.2.4 MEREXAE HABEHEK22JE, R
Fi{E#3X Handy- PEA ¥ 96 YERU AL, W & H IR
WA KR PSTT B Kb (Fv/Fm) #IB K
HREEB (P ERASH. BIHRRER3 ~5 %,
Mg S ~8 NE A, W E B E & L4 10:00,
1.2.5 PEHESRUE 4ANHEKRNIE,8
MERRB 3 R B HASKR TR B ST,
W PRI 40mg &, WIRHKERBUOTE :40mg # 5
—TA 1. 6ml 80% F BEK & 1% vk 2 8 /9 1R B —
4C 4T RH#E 10 ~ 12 h—4°C ,10000rpm & .L» 10min
—E 1000p] BEB S Tml & 1% K Z. BB WNE KR
5, NP ESEN 10% >3 2 A B C18 H—
HE& 1% KB H 10% B BEFER&RE—MA 1000ul
A 1% VK Z R 80% FF I i J58 Y — 45 50 B2 e B v
1.5ml B.OES. R FE/NEK(EO0.5 %K
ZB) =45:55; Fi# :0. Tml/min; H i :30°C ; i
B4 7 f9 Shim- pack VP- ODS & (250 x 4.6, 5
4.6pum); B W K K 254nm, BW R EMLEH
Class- vp o3l T/E¥S B A Ko

2 ZR59H

2.1 % rol BE 741 585 PCR £ 7

Y5 rolB.rolC XH 741 B X B A E &K
R.BBREHERASI W PCRRE, FRER
ERERKRABTHEBEREZF. SHEN R~
HoMAEBEE R EEHEEBOEFE(EL),
FHSAFEEE rolC.rolBELEAD 741 R
Hep,

M1 CK+Ck-2 3 4 5 &
A

| CK-CK+M

B

Bl %rolXE741 B PCREHBARN
Fig.1 The electrophoresis test results of PCR product from transgenic poplar 741
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2.2 ¥ rol BE 741 WFHEEH SRR E T
%5 rolB .rolC xR 741 BB K EZREH S CK
BIShBZEBE S R 7 MSO S5 K vp, S5 R EZW (X
2) % rolB .rolC % 741 #H bk N [R bk R ] 4 AR %
FEBRKER, HHF25d 0,5 rolB BEREH®RRE
WEYEF CK, H4 B-9,B-11,B-14 B-15 % F4

MBS KD 100% , KAKRERERE 5% ~
97.28% Z [6], Ti% rolC BB # Bk & &P C-4.C-9,
C-10 =M EHM, M C-7.C-8 RAERE K
100% , R &k RAERBKIE 66% ~98.7% Z [6],
BUKLL R, 7 rolB R 741 K AREREXTH
rolC %M 741 Btk &,

®2 RAFBEM GARBEMS) ERBELERREKRRHAN

Table 2 Growing observation of transgenic poplar 741 with different 7ol Gene

EHF ERE(%) FREH(D) FHRKE (em) BREH(D) BB K (cm) ## (cm)
lines Root rating Number of fibrous Length of fibrous  Number of fibrous roots Length of fibrous roots Hight
rolC  C-1 83.28 3.20 +0. 68abcd 2.15 £0. 15gf 20.30 +8. 50gh 2.49 £0.32a 2.4520. 12be
C-2 85.71 2.50 +0. 39bed 2.10 £0. 15gf 33.22 +13. 31bede 1.45 £ 0. 45cde 1.44 £0.29gh
C-3 66. 34 3.20 £0. 35abed 5.43 +0.44bc 23.50 +3. 06efgh 1.56 £ 0. 21bcde 2.16 +0. 10de
C-4 54.45 2.45 £0.58bed 4.74 £0. 31bcde 17.53 +4.73h 1.22 +0. 10de 2.54 +0.24bc
C-5 76. 67 2.67 £1.15bed 5.83 £0. 76abe 22.19 £3. 61fgh 1.21 £0. 50de 2.08 £0.08ef
C-6 75. 00 2.20 £0. 58bed 6.78 1. 05bc 34.43 £9. 02bcde 1. 67 £ 0. 15bcde 1.25+0. 15h
C-7 100 2.00 £1.00cd 5.93 0. 82abe 19.92 +9. 54gh 1.36 £ 0. 32def 2.00 £ 0. 09¢f
C-8 100 3.75 £1.15ab 7.44 £2.93a 17. 67 +2.52h 1.45 £ 0. 40cde 2.65 +0. 14b
Cc-9 54. 45 2.33 £1.15bed 4.56 = 1. 50cdef 27. 54 +6. 43cdefgh 1.23 £ 0. 35de 2.70 £0.26b
C-10 54.45 2.83 1. 00bed 3. 11 £ 0. 40efg 32.67 £ 7. 64bcdef 1.57 £0. 51becde 1.92 £ 0. 10f
C-11 75.00 2.89 £ 1. 00bed 3.28 0. 38defg 41. 83 +8. 50ab 2.12 £0.26abc  2.33 £0. 24bcde
C-12 75.00 3.80 +1.15ab 2.74 £0. 65gf 36.33 +6. 56abed 1. 50 £ 0. 50cde 2.63 £0.33be
c-13 90.91 3.67 1. 15ab 4.96 +2.00de 25.15 £2. 52defgh 1.73 £0.20abcde  2.45 2 0. 16bc
C-14 83.33 3.46 x1. 53abe 5.15 + 1. 46bed 16.55 £2.52h 1.02 £ 0. 26def 2.37+0.10¢
C-15 76. 67 3.11 2 1. 53abe 6.74 0. 96abe 45.67 £8.08a 1.73 £0.71abcde  2.45 +0.24bed
C-16 69. 88 2.34 £0. 58bcd 5.43 +0. 51abc 36.45 +7. 23abe 2.21 +0. 26abe 1.72 £9. 10fg
C-17 92.31 1.50 £0.58d 6.07 +£2.43abe 30. 89 +4. Sibcdefg 1. 84 +0.26abed 2.68 +0 09b
C-18 98.75 4.67 £0.58a 5.12 +0. 40bcde 25.76 4. 51 cdefgh 2.34 £ 0. 30ab 1.56 0. 28fgh
¥y 78.46 +14.91b 2.92+ +0.77b 4.86 £1.60a 28.2 +8.68a 1.65 £0.41a 2.19 £0.45b
olB B-2 97.28 7.50 £0. 58abe 7.09 £0.8%a 19.25 £3. 61de 0.54 £0. 21de 3.33£0.26b
B-6 " 87.28 5.76 +1. 15bed 6.34 +1.10ab 21.22 3. 21cde 0.90 +0. 40bed 2.54 £0.18d
B-9 100 5.82+1.73bed 4.11 £0.28¢ 17. 89 £8. 18¢ 1.24 +0. 23ab 2.92+0.09¢
B-11 100 8.25 £3.21ab 6.84 +2.61a 32.66 +3.51a 1.17 0. 15abe 4.40 £0.26a
B-13 75.00 4.83 21.53¢d 5.97 1. 26abe 29.32 +1.00ab 0.51 0. 10de 2.79 £0.16cd
B-14 100 5.00 £1.00cd 5.67 £0.30ab 24.67 2. 52bed 1.52 £0.21a 2.56 £0.27cd
B-15 100 10. 56 £2.52a 4.52 £0.40bc 26. 67 +3. 06abc 0.83 £0.23cd 2.67 £0.24cd
R 3-] 94,22 £9.66a 6.82 £2.08a 5.79+1.12a 24.53 +5.42a 0.96 +0.37b 3.03 £0.66ab
CK 741 54.98 3.01 +0. 68bcd 5.11 £0. 93bed 3.89 £0. 58i 0.38 +0.04¢g 2.84 +0.195a

AENGFHAESP EHKFE  Small letter represents the significant difference at 5% level

HE2TRN % rolB B 74 HEKEERE
HHETF CK,HB-2.B-11 MIB-15KES5CKH
BEER, BrolC ER 7141 8B EH C-18 T8
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=5 HC-18 FREBBEL . BIRHE, % rolB &
B741 B R ER BB K FH rolC BH 741 Bk
Ro HrlCEHE T B ACBERKEREESR

FCK,C-1.C-2MC-12 FRKEREMRTF CK,
HREKRRES CKEREER, 7 rolB.rolC BH
1 BERRFAREHRB N EHRKEHEES T
CK, ¥ rolC W 741 HEBRRIBFYKER T#
rolB %l 741 & ¥R,

¥ rolB rolC H 741 &R R MSO 555 %
BRBIE,EUHFERAEKEAR. % rolC £H
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Fig. 2 The chlorophyll concent of the transgenic poplar 741 with ro/B and rolC
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W74l BEHETRBEER/N,E0.74~0.76 2
[, 35 B-11 Fv/Fm {83k % 0.76,B-6 Fv/Fm {&
BANKO0.74, FrolC BEREHRATRERBRK,E
0.70 ~0.76 Zfa] , ¥ & C-9 # C-18 Fv/Fm K
¥1%0.76,C-2.C-8 1 C-14 Fv/Fm A/, 535K
0.72.0.72 M 0.70, KA # R Fv/Fm HE ¥, CK
Fv/Fm{EX0.77,

ME3-Bal I, % rolC BH 741 B R R PI{H
HE7E0.85~1.26 Z[a] , K C-18 PI & F CK,
FL61, HABSHEPIEBMET CK,HL C-2 PI
EHE/NRO0.85, ¥ rolB % 741 &£ Z PIET
B7E1.14 ~1.43 Z &), H & B-15 f1 B-11 Pl Y
BTFCK,HAKZHEA PIEYIKT CK, HLUB-6 PI
BE/NR1.14, CKPI{EN 1.42, B,
rolB B 741 BEHRE Pl FHEE F5 ol R
741 BEKRF
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Fig.3 The fluorescence character of the transgenic
poplar 741 with rolB and rolC
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FCK,BERBEEB K, 7E 51.08 ~ 185.58ng/g Z
M ,CK NIE S % ABA 5B % 112.28ng/g. ¥ rolB.

14 g

[ A “
1.2 |
= 1 ’
2 0.8 =
N 2
= 0.6
= 04 s
02 | l
0t 1
741 rolB rolC

$FERLPIERY Transgenic type

rolC 3 741 BB ¥R A ZT IAA S BYE TF CK,
H¥ rolB EE 141 B EHF ITIAAMEHTER
FiErolC W 741 BEKRR LY E &, K945 rolB
ER T4 B EKRRIT SBENEREBRREK, £
378.76 ~ 1140. 86ng/g Z ],

MBS aTLUE 5 rol £ H 741 B8 H R W
IAA/ZT JAA/ABA (¥ HE B F CK, % rolB
HE 741 Bk R0 TAA/ZT T3 IR F 5% rolC %
H 741 ¥k R (E 5-A) , %% rolB 2 741 R
B IAA/ABA LS LB 7 F 4% rolC B H 741 4k &
(H 5-B) , H % rolB 5 741 #7#k £ IAA/ABA )
FEHHEE CK 87 6.2 15,5 rolC 2H 741 &
TAA/ABA B HEE CK 19 4.2 45,

? B *
b
" S
3 ‘s
5z o4 ‘
- =
- =
= 3|
= 2]
741 rolB 2

Hp N 'I'ransgcnic type

BS5 $¥rolXH 741 4 TAA/ZT(A) JAA/ABA(B) tL{E
Fig.5 Rate of endogenous hormone IAA/ZT(A) ,IAA/AB A(B)in transgenic poplar 741 with rolB and rolC
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