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Abstract: [Objective] This study used transgenic plants that had been subcultured for 14 years and
subsequently grown in field conditions in Tianjin and Hebei of northern China for 6 years as research
materials. The assessment covered multiple aspects including growth adaptability, gene expression stability,
horizontal gene transfer potential, impact on soil environment, and allelopathic effects of rhizosphere soil
extracts. The study systematically evaluated the stability and safety of transgenic P. fomentosa for AhDREB1
gene after long-term subculture and field release. The aim of this research was to provide long-term
monitoring data from field trials of transgenic trees, thereby offering scientific support for the subsequent
application and promotion of transgenic woody plants. [Method] The growth status of transgenic P.
tomentosa was analyzed by measuring its growth indicators such as tree height, DBH, and volume in the
experimental forests on saline-alkali research sites in Tianjin Binhai and Hebei Cangzhou. After extracting
total DNA from leaves, soil, and microorganisms, PCR technology was used to determine expression
stability of exogenous genes in transgenic P. fomentosa and to explore the impact of exogenous genes on soil
environment. The dilution plate counting method was adopted to analyze the quantity of soil microorganisms
in different months. The allelopathic effect of root exudates from transgenic poplars on the growth of radicle
and hypocotyl of Chinese cabbage (Brassica pekinensis) seeds was detected using rhizosphere soil extracts.
[Result] (1) The growth of transgenic P. tomentosa for AhDREB1 gene in the Tianjin Binhai and Hebei
Cangzhou saline-alkali research sites was better than that of the non-transgenic lines. (2) The exogenous
gene AhDREB] still stably existed in the transgenic poplar through 14 years of subculturing and 6 years of
field cultivation. No transfer of exogenous gene to soil and soil microorganisms was detected. (3) In
different seasons, there was no significant difference in the quantity of soil microorganisms between the
transgenic P. tomentosa for AhDREB]1 gene and control. Additionally, the extracts of their rhizosphere soils
showed no significant differences in their effects on the growth of radicles and hypocotyls of Chinese
cabbage seeds. [Conclusion] Under saline-alkali soil conditions, transgenic P. tomentosa for AhRDREBI1
gene exhibites significantly enhanced growth adaptability compared with non-transgenic P. tomentosa.
Moreover, the AhDREB1 gene was stably expressed in perennial plants, and no potential ecological security
risks to the environment caused by P. tomentosa transgenic for the AhDREB1 gene were observed. The
results of this study will lay a scientific foundation for promotion and application of this transgenic line in
saline-alkali environments.

Key words: transgenic trees; multi-year subculture; field experiment; growth adaptability; safety evaluation;

stress-resistant breeding
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Tab. 1 Primers involved in the experiment and
their sequences

ElEZEA S SR HI5—3")
AhDREBI-F 5-GAAGAAAGATGTTGCTAATAATAAC-3'
AhDREBI-R  5-AATAATAATACTTCACTAAAAATGATC-3'
16S rDNA-F 5'-ACGGGCGGTGTGTAC-3'
16S rDNA-R 5'-CCTACGGGAGGCAGCAG-3'
18S rDNA-F 5'-GGGGGAGTATGGTCGCAAGGC-3’
18S rDNA-R 5-TCAGTGTAGCGCGCGTGCGGC-3'




59

A SR GRAREE IR 14 SEI0%E ARDREB1 JE R 6 AW IR SR 22 PRV 93

Br R IE AT B 3%, BRI T AN R FE S R AR UK
SRR . I R RE IR W T v B E A AR YA
EAFR S BORAS TR E A L .
1.2.3.2 T ANEIE KRS

S T A0 U5 3 R A N IR, SR A R AR
e R 2H DNA $2 G SR O 4 R HE 1 - 45
DNA, 1§ JEZ4Y) 16S tDNA 5140011 5 DNA
JEEUFR B, ] AhDREB1 FE[RR; 51 51 A&l A M5
FER 2 B T 1.1 DNA.

R IANERE R 2 B ) 3 B EEMAEY T RAE
KFERS, RN 50 /L KRB R E . HE
FBLR T By 7 5, WPAR bR 138 b e P st A7 btk
BRI R P 9 228 855 9%, BB HL P R 43 B B v 1 7R
A FH R MR 4 78 52 R 4 DN 2 iR 7] 6 342 B4 1
JZE # DNA, ] 16S rDNA 5| 940 i &5 i i K
R A 47 5 K] 40 DNA 42 Ui 7 &2 (DP305) 4 B 32
DNA, % #% B # 4= ¥ 18S rDNA 3 Fl 5] ¥ 4
R

DA 3 Fhisg A=) DNA SNH5EAR, {8 H AhDREB1 %
e RS M 3E4T PCR 973, R AR R K 19 AR 7
WL 1.2.1, A S EFnR 1 iR,

1233 REEFRELZ IR A BAE R 69 )

PR T 3 IR B A M AR B 20 WA 0T JE 3 AR 11
TEAEAL BN, LA 2% (Brassica pekinensis) N8 7
T, IR FOAS [F) 25 MR B 32 R 0t e b7 1 & B
WA KR . B S50 ¢ AR REMARER £,
BN 100 mL JE 1 /K, ARG 4 h, §E 24 h J5H
FEEW K2 3 2GS IE, FHET 0.45 pm JEE
g, HIEASFEZET 0.5 g/mL IR HR IR,

B 30 K% [ 38R0 T35 51 B T4l A 98 4R 1 55 R 1L,
A ERZH (R H IS N 1 mL 3R 38O A 2s B 6 R
(BEHIN 1 mL Z8487K), 78 25°C. 60% S, 16 h
JEHE/BEE 8 h 2% T 59 3 d, DAMRAR SEMEF iz 1 ~
2 mm AR R ZEIARAE, 3 d J5FIH image T EAF
TP IR AR A

2 ER A

21 6 FAHEREAGHHEKNE

R R FE 03 ) 55 90T b v N (e ik
ERB I P L AR R (T 5%, T 460 4. w4
A RR G 8 7 T AR 3 3 DR 6 HE (CRO), {H bR R AT 38 A
JEFEEER (R 2, & 3. L THEERNELKLA
TEW RIS B 3, oz, wen. MR &+ CK,
H AR Z A3 5 E KT M T46 H 25 CK 2 7 A1
WP AN o 45 b, TE RV I 5 )AL 1 SRR A B
o, 5XHBAAELL, ¥ ARDREB1 JEPR K & 4 Kok

K2 REEBRRRERERBEERAESN
Tab.2 One-way ANOVA of growth traits of different
lines in Tianjin Binhai

PRAR J4%/m P i/m F/m?

CK 0.35+0.05b 9.61+091 ¢ 043+0.13b
T# 0.41+0.04a 1230+ 1.17a 0.70+0.17a
T46 0.37+0.05b 10.61+ 1.15b 0.51+0.14b

VE: A NG 5 B2 [ — TR BRAE A A B R R 2 R 525 (P < 0.05).
TR

F3 AHLEMEHRRERERBERAEZ 5
Tab.3 One-way ANOVA of growth traits of different
lines in Hebei Cangzhou

B &R Hi4%/m 1 /m M /m?

CK 0.46 +0.06 b 1094+ 134a 0.80+0.24b
T 0.50 +0.06 a 11.88+1.51a 1.00£0.29 a
T46 0.45+0.07b 1135+1.99a 0.81+0.27b
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Fig. 1  Stability test of transgenic P. fomentosa in two

experimental forests
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Tab. 4 Statistical analysis of microbial quantity in Tianjin Binhai experimental forest

I 8] & Y x107/(CFU-g ) L H*x10/(CFU-g ™) H#x10/(CFU-g»)
CK 4.82+0.63 ab 316047 a 128+0.16a

4] T#: 492+0.62a 3.12+0.67a 126+0.152
T46 492+0.63a 3.17+0.88 a 127+0.15a
CK 4.63+0.46 ab 2.87+033a 1.08+0.11b

105 T#: 4.67 +0.35 ab 2.98+0.58a 1.10£0.11b
T46 455+0.46b 292+0.57a 1.10£0.12b
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Tab. 5 Statistical analysis of microbial quantity in Hebei Cangzhou experimental forest

HF [ 73 H#x10°/(CFU-g™») TR Hx10°/(CFU-g ™) HHEx10%(CFU-g ™
CK 4.88+0.99a 3.27+0.62a 120+0.192a

4] TH# 492+0.62a 3.20+0.55a 126+0.152
T46 494+0.76 a 3.17+042a 128+0.16a
CK 4.65+053a 297+0.52a 1.10£0.12b

104 TH# 4.61+0.46a 3.06+0.38a 1.07+£0.12b
T46 457+048a 3.05+049a 1.10£0.14 b
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Fig. 7 Effects of rhizosphere soil extract on lettuce radicle and hypocotyl length of lettuce seeds in April
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Fig. 8 Effects of rhizosphere soil extract on radicle radicle and hypocotyl length of lettuce seeds in October
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