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Using crossing method to evaluate the transgenic impacts on plant genetic

diversity

FAN Long-Jiang', PANG Hong-Quan', WU Yue-You', CHENG Wang-Da® (1. College of Agriculture and
Biotechnologys Zhejiang University, Hangzhou 310029, China; 2. Jiaxing Agricultural Science Institute, Jiaxing 314016, Zhejiang Province,
China). Acta Ecologica Sinica,2004,24(4) :848~851.

Abstract: A new method called as “crossing method” was proposed in this paper for evaluating the transgenic impacts on plant
genetic diversity. In this crossing method, the transgenic plant and its wild type (populations or species with a same genetic
background, except the foreign gene) were crossed by using representative plants (cultivars) group and the impacts of
transgenics on plant genetic diversity were evaluated based on the genetic variations of important agronomic characters among
their offsprings. In our experiment. as an example. three different transgenic rice cultivars, their wild types and a
representative group (include 7 paternal representative cultivars) were employed to study the genetic diversity as influenced by
transgenic effects by using crossing method. During 2001, transgenic rice and their wild types were crossed by the
representative paternal cultivars. The F, offsprings were collected and made selfing. After selfing of F1 hybrids. 30 seeds of F,
hybrids were obtained during 2002 (15 pairs of transgenic rice and its wild type groups). A normal and strict field test was
carried out at Jiaxing. Zhejiang Province in the same year. All the 30 F, hybrids seeds were planted in 5. 6m X 1. 8m plot with
three replications and randomized complete-block design was used. Some important traits (plant height, setting rate, filled
spikelets per panicle, panicle number per plant, heading date, 1000-grain weight and panicle length) of the 30 hybrids were
measured and their variation coefficients (CV) were calculated. The results indicated that the genetic variation of traits of rice
transgenic offspring were not narrowed in general, i.e. transgenes couldn’t significantly change the genetic variation of some
important traits in a population (or species). A negative effect of transgenic plants on genetic diversity could not be found or
elicited from the results of this transgenic rice experiment. It is a tough task to evaluate the potential impacts of transgenic

plants on genetic diversity in view of long-term effects. The results also showed that the “crossing method”, as a compromised
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method, was feasible and could give a reliable results for risk assessment of transgenic plant.
Key words :safety of transgenic plant; genetic diversity; Oryza sativa; crossing
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Table 2 Transgenic effects on averages and variations of rice traits
Item Panicle Panicle number Filled spikelets 1000-grain Seed setting Plant Heading Average theoretical
length per plant per panicle weight rate height date yield (kg/hm?)
Mean
Transgenic population  23. 935 14. 092 117.731 26. 344 73.808 120.588 104.702 14653
Wild-type population 24.021 13. 849 127. 246 27.168 75.234 120.519 104. 857 15489
Mean of CV
Transgenic population 0. 159 0. 208 0.309" 0.109 0.175" 0.134* 0.108 —
Wild-type population 0.150 0.302" 0.201 0.120 0.107 0.121 0.108
* (0.05%) The differences between transgenic and its wild-type groups were significant at
0.05% level
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15 ’ Fig. 1 The coefficients of variation (CV) of 7 traits between
’ o) ’ N (E transgenic rice and its wild-type groups at their F, generation across
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C 2), 4 (A~D) A~G . . . R N
, 3 (E~G) 7 . A~D
R (0. 05%)A~G refer to 7 traits: plant height, setting
N s rate, filled spikelets per panicle, panicle number per plant, heading
( ), date, 1000-grain weight and panicle length, in which. the
( ) differences of A~D traits between transgenic rice and its wild-type

group were significant (0. 05%)
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