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Abstract; In order to evaluate the potential ecological risk of gene flow from transgenic soybean to wild
soybean ( Glycine soja Sieb. et Zucc.), seeds of F, hybrids between glyphosate-resistant transgenic
soybean ( carrying foreign gene cp4-epsps) and wild soybean ( collected from Baotou of Inner Mongolia )
with black, brown green, and brown yellow seed coats ( similar to the seed coat color of wild soybean )
were selected, and analysis on 19 quantitative traits and 5 qualitative traits of F, generation plants
germinated from these seeds was performed, on the basis, cluster analysis on F, generation plants and
their parents was conducted, and analysis on quantitative and qualitative traits of different groups of F,
generation was carried out. The results show that the segregation ratio of resistant plants and non-resistant
plants of F, generation seedlings conforms to the Mendel’s law of “5 : 1”. Among quantitative traits, the
coefficient of variation of seed setting rate is the smallest (4.65% ) , those of the other 18 traits are higher
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than 14% , in which, that of seed number per plant is the highest ( 55.68% ). Strong winding type
accounts for the highest proportion in F; generantion plants germinated from F, generation seeds with
different seed coat colors; among F; generation plants, 90.7% of the pods are bend sickle-shaped or bow,
and 80.0% of the pods are black brown; the seed coat color of F, generation germinated from F,
generation seeds with black seed coat has no trait segregation, while that of F, generation germinated from
F, generation seeds with brown green and brown yellow seed coats all have trait segregation; among F,
generation seeds, 82.7% of the seeds have seed-bloom. The cluster result shows that the F, generation
plants can be divided into 3 groups. Among different groups of F; generation, most traits of group I are
the lowest, and 5 traits such as plant height are significantly lower than those of wild soybean; 9 traits of
group Il are the highest, and 15 traits such as pod number per plant are significantly higher than those of
wild soybean, while only plant height is significantly lower than that of wild soybean; some traits of group
IT are the highest, and 12 traits such as pod number per plant are significantly higher than those of wild
soybean, while 3 traits such as plant height are significantly lower than those of wild soybean. The
comprehensive comparison indicates that the competitive ability of group II is the strongest, while that of
group [ is the weakest. Not winding type accounts for the highest proportion in group I , while strong
winding type accounts for the highest proportion in groups II and Ill. The proportion of black seed coat is
the highest in three groups of F; generation. In conclusion, different groups of the test F, generation plants
can all complete their life cycle and produce progenies. If the genes of glyphosate-resistant transgenic
soybean flow to wild soybean via pollens and successfully hybridize, hybrids with different adaptabilities
will be produced, and the ecological risk will be increased.

Key words: glyphosate-resistant transgenic soybean; wild soybean; F; hybrid; phenotypic trait;
trait segregation
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2.1

F1 MEHBEERASEHATEEZ FRMEEMHRIHY

Table 1 Analysis on quantitative traits of F; hybrids between glyphosate-resistant transgenic soybean and wild soybean')
4iiHE Statistic h/cm [/mm t/d d/mm LSI A/mm? FS/mm PS/mm? ng; s
#¢/IME Minimum value 5.5 52.08 31 2.20 1.29 14.35 3.75 569.04 1.6 1.5
i KAH Maximum value 34.7 116.43 55 10.18 4.39 100.42 7.74 4 750.51 3.4 33
2% Range 29.2 64.36 24 7.98 3.10 86.06 3.99 4 181.47 1.8 1.8
H{H Mean 15.25 90.59 41.4 5.74 2.21 49.96 6.19 960.05 2.68 2.47
FRAfEIR Standard error 0.40 1.12 0.5 0.14 0.04 1.38 0.07 30.52 0.03 0.03
CV/% 32.03 15.14 14.88 28.91 20.28 33.72 14.41 39.94 14.76 15.03
i1 e Statistic SSR/ % np SS/mm? ng LTS ms/g Mmps/g myq/g My00/'8
#/ME Minimum value 0.79 32 58.61 84 80 4.17 3.97 7.99 3.08
5 R{H Maximum value 0.98 602 149.37 1 490 1353 63.91 57.56 168.79 9.41
% 2% Range 0.19 570 90.77 1 406 1273 59.74 53.59 160.80 6.33
¥I{A Mean 0.93 173.8 95.93 463.4 427.6 26.04 24.87 63.09 6.00
PR Standard error 0.00 7.5 1.73 21.1 19.1 1.05 0.98 2.53 0.11
CV/% 4.65 52.93 22.08 55.68 54.76 49.27 48.36 49.13 22.37

Dh, ¥k# Plant height; 1. FH-FIE MK EEIIF Length summation of cotyledon and euphylla; ¢; #5374 K ] Vegetative growth period; d: F2Z5H#1
Main stem diameter; LSI: M-TEFE4L Leaf shape index; A: M THFX Leaf area; FS: fE K/ Flower size; PS: SRIEK/N Pod size; ng, : HLIRIEFPFHL
Seed number per pod; ngg, : BA RS R $ Filled seed number per pod; SSR: LS H Seed setting rate; np ; BARRZEFEEL Pod number per plant; SS.
FhF K/ Seed size; ng : BARKFPT%L Seed number per plant; npg, : BARKMUR Y Filled seed number per plant; mg: FARRADF i Seed mass per
plant; myg: HBRMIRI T Filled seed mass per plant; m g : HUpRML_#5T BihE Dry mass of above-ground part per plant; m g, : FiFH KB 100-

seed mass. CV: AE5E R B Coefficient of variation.
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WS B RKE Wild soybean; TS: PR H B AR Glyphosate-resistant transgenic soybean; B e i 7 F, R85 e A F, 1t F; generation
germinated from F, generation seeds with black seed coat; G: #ZREOFN R F, AR F 1 & /= 4: 1 F1 48 F5 generation germinated from F, generation seeds
with brown green seed coat; Y : R F, R & re A 1 F; 1 F; generation germinated from F, generation seeds with brown yellow seed coat.

E1 EFUANREERIREHBEEARESHFXELAX F,AREEANRES N
Fig. 1 Cluster analysis on F; hybrids between glyphosate-resistant transgenic soybean and wild soybean and
their parents based on 24 phenotypic traits
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Table 2 Comparison on quantitative traits of F; hybrids between glyphosate-resistant transgenic soybean and wild soybean and their parents
(X+SE)Y

B : :

Sample? h/cem I/ mm t/d d/mm LSI A/mm? FS/mm PS/mm’ ngy Tgs)
ample
TS 23.75+0.47a 124.54£1.50a 44.0£0.0a  9.14+0.39a 2.00£0.07b 97.58+1.11a 26.40+0.15a 59.58+0.27a 2.7+0.0b 2.2+0.0c
WS 22.05+0.74a 72.44+1.24d 31.0£0.0c  2.37+0.12d 2.06+0.10b 22.58+0.49d 16.54+0.14d 32.09+0.91d 2.9+0.0a 2.6+0.lab
I 13.35+0.45¢ 88.31x1.79¢ 37.8+0.6b  4.53+0.17c¢  2.32+0.06a 42.06+1.82¢ 20.81+0.21c 41.21+0.44c 2.8+0.1b 2.5+0.1b
I 14.95+£0.77¢ 87.77£2.13¢  42.840.9a  6.37+0.23b  2.17+£0.08ab 56.34+2.41b 22.03+0.25b 43.35+0.48b 2.9+0.0a 2.7+0.0a
1 17.71£0.75b  96.41£2.11b 44.6+0.8a  6.67+0.18b 2.12+0.05ab 54.37+2.48b 22.18+0.21b 43.96+0.61b 2.5+0.1c 2.2+0.0c

FEAY

Sample? SSR/% " SS/mm’ Nsy Mysy ms/g mys/g myc/8 Mg/ g
TS 83.89+1.41d  71.0£3.6d  20.14+0.05a  173.9+8.8d 146.2+8.1d  28.03+1.50b 26.57+1.41b 88.49+3.72a 18.14+0.07a
WS 88.83+1.46¢ 157.6+6.3c 10.02+0.03d  415.1x19.4b  369.1x18.5b  8.43+0.37d  7.65+0.40d 23.36+1.01d  2.04+0.03d
I 94.57+0.36a  97.9+5.0d 13.61+0.12¢  264.1x15.1c  249.2+14.1c 14.00£0.74c  13.55+0.72¢ 34.16+1.86c  5.63+0.15¢
I 92.53+0.63ab 270.6+14.7a  13.54+0.13¢  781.0£38.7a 720.7+£34.3a 40.01x1.52a 38.01+1.32a 92.88+4.08a  5.43%0.17c¢
1 91.14+0.74bc 188.9+7.2b 14.75+0.13b  454.9+15.1b  413.2+13.2b 29.51+0.93b  28.15+0.92b  74.35+2.42b  6.87+0.18b

D . Bk Plant height; : FHFIE M JEANFT Length summation of cotyledon and euphylla; ¢ % %% /£ K] Vegetative growth period; d: EZ5H1
Main stem diameter; LSI: M-TEF54L Leaf shape index; A: MTHFX Leaf area; FS: fE K/ Flower size; PS: JRIEK/N Pod size; ng, : HLIREIEFFHL
Seed number per pod; ngg, : BB AR %R Filled seed number per pod; SSR: LESR Seed setting rate; np ; BARRSEJE%T Pod number per plant; SS.
FhF /)N Seed size; ng, : BARKFP T %L Seed number per plant; npg, : BARRMUR L Filled seed number per plant; mg: BAREFP T i Seed mass per
plant; mpq: HRRIERI T Filled seed mass per plant; m, : HiHL [ #BF B Dry mass of above-ground part per plant; mq, : F'F FRLET & 100-
seed mass. [A]F] AR/ NG FREF R 25 55 1.3 (P<0.05) Different lowercases in the same column indicate the significant (P<0.05) difference.

DTS, P MR R T Glyphosate-resistant transgenic soybean; WS, PR Wild soybean; I, 11,1 . NG Fy 1 Different groups of F

hybrids.
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(71.8%) , HEH IR & F 55 2 Fr 32 25 280 17 A 4 48 Al
FEGHEGERY (5 LA, 5o 15.4% F1 12.8% , 7

®3 MEHBRERAESHARERZ F,RATEEELEMH S
Table 3 Proportion of different types of main stem of F; hybrids
between glyphosate-resistant transgenic soybean and wild soybean

I AR b, iR 4 28 760 7 bt e i (43.1%) , A4 %%
R IR Z.(33.3%) , S5 98 480 5 LRI (23.5%) .,
XA F B @R b AR5 i f T gt 45 5%
W4, mFE AT 7 1 AFFrp, BEF A
o7 LU, I8 45.0% ;s e B A fh e b+ 5 thikz,
35.0% ; B A0 B2 FP o U A, AN 1.7% A6 T4 F

F4 NEHBEERAEETASRE F,RREBEMEMHFHGLE
Table 4  Proportion of different colors of seed coat of F; hybrids
between glyphosate-resistant transgenic soybean and wild soybean

UNCIESE S-Sy i AR B T K 5 i Lo/ %
4 Proportion of different main stem type 4 Proportion of seeds with different colors of seed coat
Group LR S LR Lt ey Group WO g WA (g )
Not winding type Weak winding type Strong winding type Yellow  Green Brown yellow Brown green  Black
I 41.7 26.7 31.7 I 1.7 5.0 35.0 13.3 45.0
| 15.4 12.8 71.8 | 7.7 2.6 20.5 28.2 41.0
] 333 23.5 43.1 ] 7.8 5.9 5.9 9.8 70.6
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