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Abstract       This paper presents tentative data on pollen-mediated gene flow 
between genetically modified maize (MON 810) and conventionally maize 
(Deliciul verii), in real conditions of coexistence. The two trials have been 
placed at ARDS Simnic, under simultaneous sowing conditions. With the trial I 
(W - 100m and E - 100 m away from MON 810) the percentage mean of xenia 
has been of 0.42. For the trial II (W - 100m, E -  100 m away from MON 810), 
the presence of buffer strips (8 rows of sunflower) has determined half cut of 
the xenia percentage (0.24, respectively, 0.26).   
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The first cash crops of genetically modified 

plants (GMP) have been cropped in Romania since 

1998 but the legislation regarding this type of crops 

have been adopted in 2000. First approvals of National 

Commission of Biological Security for cash crops have 

been for herbicide tolerant soybean as Roundup Ready 

and for Superior NewLeaf potato variety that is 

resistant to potato beetle. 

Since Romania joined European Union, in 

2007, the GM soybean has been banned for cropping, 

complying with european regulation. Nevertheless, in 

the same year, in April, has been approved for 

cultivation in Romania the GM maize with the name 

MON 810 (that belongs to Monsanto Company).  

The largest surface cropped with MON 810 

was recorded in 2008 (6,130.44 ha) and in 2012 it 

decreased to 216.9 ha. In 2013 the surface cropped 

with MON 810 be begun to increase, reaching 834.62 

ha (779.06 ha in Timis District and 55.56 ha in Calarasi 

District) (12). 

Introduction into the environment of 

genetically modified plants is still a widely argued 

issue and it is generated by its considerable benefits 

and by its unexpected effects (4, 5).   

One of the key reasons for the widespread 

adoption is the perceived economic benefit the 

technology brings to farmers (2,3) 

The gene flow can be estimated by 

determining the rate of cross pollination, using both 

morphological/phenotypical markers or the transgenic 

quantity of DNA that reach on conventional receptor 

plants. With maize, the detecting of hybreeds has been 

made by mean of biochemical markers (isoenzymes), 

molecular markers (RAPD, AFLP, SSR) or genetic 

markers (the transgene itself, the color or the form of 

the kernel) (1, 9).  

With the maize case, the cross pollination, as a 

result of pollen flow between neighborhood plots is the 

main potential biological source of mixing of seeds 

produced by different crops at the farm level (6). 

The pollen transfer from adjacent crops and, 

consequently, cross pollination is the main biological 

source of impurification” of conventional maize by 

GM maize. 

The magnitude of cross pollination has to be 

evaluated for every agricultural area local clime 

conditions can influence the amplitude of the pollen-

mediated gene flow (8). 

According to results obtained by Della Porta 

(7), if the difference between the pollen release date by 

the donor plant and apparition of the female plant 

receptor is of 4-5 days, the frequency of cross 

pollination decreased by 25%, with a difference of 6 

days by 60% and with a difference of 7 days there was 

no cross pollination at all. 

Devos et al. (8), have confirmed that, on 

average, almost all maize pollen does not reach more 

than 100 m away from the own crop and that the cross 

pollination is extremely rare at 200 m (< 0.1%) and 

inexistent at 300 m. 

Recent results obtained by Popescu et al. (10) 

have shown that, in conditions of Romania, the 

isolation distance of 25 m is enough for reaching the 

complying limit of 0.9% of impurification. 

  

mailto:dbonea88@gmail.com


 91 

Material and Method 

 
The analyzed hybrids have been sugar maize 

Deliciul verii, as pollen receptor and another maize 

hybrid - DKC 5784 YG, that is genetically modified 

(MON 810), as pollen donor. 

The statistically interpretation has been made 

using variance analysis, with the expressing of errors at 

block and variant level. The significations of 

differences between hybrids have been made after 

difference limit (LD) (11). 

        As regard the clime, the 2011-2012 year has been 

an extremely dry with a prolonged soil drought as well 

as extreme air drought. 

From every trial of conventional maize 

(Deliciul verii) there have been taken 5 cobs in a row  

from the middle part of the every row and 

there have been counted the number of kernels per cob 

and the number of xenia on every cob and there was 

calculated the % of xenia for every experimental plot. 

Trial I – surface = 4,560 m
2
 

 Within this surface, a rectangle plot of sugar 

maize (Deliciul verii) has been sown between two 

strips of GM corn (MON 810) 100 m away (Figure 1). 

The trial has been split in 4 plots of 10 rows 

each: two plots with MON 810, one Eastward and the 

other Westward, 100 m away from the sugar maize 

(Deliciul verii) which, in turn, has been split in two 

plots, one Westward and the other Eastward. 

 

 

 

 

 

 
Fig. 1 Trial I 

 

 

 

Trial II – surface = 4,740 m
2
 

 Within this surface, the sugar maize (Deliciul 

verii) has been sown between two maize strips MON 

810 - 100 m away of it, with buffer strips (8 rows of 

sunflower) at half of isolation distance. The surface has 

been split in 4 plots of 10 rows: two plots with MON 

810, one Westwards (Figure 2).  

 

 

and the other Eastwards, 100 m away from the sugar 

maize hybrid (Deliciul verii) which, in turn, has been 

split in two plots, one Westwards and the other 

Eastwards.  

Between the MON 810 and sugar maize plots 

there have been sown two buffer strips of sunflower 

with the aim of protecting against pollen infestation. 

 

 

 
Fig. 2 Trial I 
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Results and Discussions 

 
In order to observe and analyze the 

coincidence of flowering there was recorded the date of 

male flower, the blooming date, the date of female 

flower apparition for every trial, the soil and clime 

conditions for 2012 year. 

This way, with Deliciul verii hybrid (Table 1), 

the male flower has even appeared at the end of June 

and, during two days, the female flowers have 

appeared, too.  

Because of high temperatures of this period, 

the female flowers emergence ended at 15 July, even 

with the most tardy genotype (MON 810). 

With the first trial, the difference between the 

donor blooming (MON 810) and female flower 

apparition (Deliciul verii) there were 12 days (E), 

respectively 17 days (W) and, with the second trial, the 

difference has been of 13 days (E and W).  

However, during the receptor female flowers 

blooming (27.06) there were not dog days and the rain 

(10.0 l/m
2
) from the first decade of July has provided 

the needed air moisture for female flower receptor 

viability for a longer period of time. 

Ripening maize plant physiological processes 

have been speeded up this year by drought from June 

and July, so that the sugar maize hybrid (Deliciul verii) 

has recorded the physiological maturity at the end of 

July (Table 1) and with MON 810, in the first decade 

of August (very early for tardily genotypes in our area). 

 

 

Table 1 

 
Phenological data, 2012, ARDS Simnic 

Genotype Wind direction Flowering (male) Flowering (female) Physiological 

maturity 

TRIAL I 

MON 810 W -  100 m 13.07 15.07 13.08 

DELICIUL  VERII W - 100 m 24.06 26.06 28.07 

E - 100 m 24.06 26.06 28.07 

MON 810 E - 100 m 8.07 10.07 9.08 

TRIAL II 

 MON 810 W - 100 m 9.07 11.07 10.08 

Buffer strips 1 ( 8 rows sunflower) 

DELICIUL  VERII W - 100 m 24.06 26.06 29.07 

E - 100 m 24.06 26.06 29.07 

Buffer strips 1 ( 8 rows sunflower) 

MON 810 E - 100 m 9.07 11.07 10.08 

 

 
 

Within the two plots (E and W) that have been 

sown side by side (Table 2), the percentage mean of 

xenia has been the same (0.42), except the R7 – R10 

interval of East plot (the first rows against E,  MON 

810 plot). This is why we can say that during 

polenisation, the prevalent wind blew from E to W. 

Due to the fact that there were no strong 

winds during flowering, we can say that an important 

role was played by local air currents, influencing the 

neighbor rows within a plot (Table 2). 

When the distance between the pollen donor 

and receptor has been 100m E and W, with a protection 

strip (8 rows of sunflower) at half isolation distance 

(500 m), the percentage mean of xenia has been much 

lowered in comparison with the first trial (0.26 for W 

part and 0.24 for E part – Table 2). 

There is a percentage variability within the 

same plot – with higher values for W plot (R1-R5) and 

for E plot (R7-R10), as expected, being the first rows 

toward pollen donor (MON 810). 
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Table 2 

Xenia percentage of registered hybrid receptor Deliciul verii, 2012, ARDS Simnic 
Wind 

direction 

Characters No. rows (R) 

1 2 3 4 5 6 7 8 9 10 

TRIAL I 

W-100 m % Xenia 0,4 0,4 0,8 0,4 0,5 0,3 0,4 0,4 0,3 0,3 

Mean % 

xenia 
    0,42      

E- 100 m % Xenia 0,4 0,2 0,2 0,5 0,3 0,4 0,6 0,5 0,5 0,6 

Mean % 

xenia 
    0,42      

TRIAL II 

W-100 m % Xenia 0,4 0,3 0,3 0,3 0,3 0,2 0,2 0,2 0,2 0,2 

Mean % 

xenia 
    0,26      

E- 100 m % Xenia 0,2 0,2 0,2 0,2 0,2 0,2 0,3 0,3 0,3 0,3 

Mean % 

xenia 
    0,24      

 

 

 

Comparing the W plots of the first trial with 

the second one (figure 3) as well as the E ones (Figure 

4) there is very clear that the presence of buffer strip (8  

 

rows of sunflower) at the half isolation distance has 

had an essential role, almost half cutting the xenia 

percentage (Figure 3 and 4). 

 

 

 

 
 

Fig. 3. (Trial I W - 100m; Trial II W – 100m) The variation of % xenia in function of isolation distance from the GM 

pollen donor and from the buffer strip 
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Fig 4. (Trial I E -100m; Trial II E - 100m) The variation of % xenia in function of isolation distance from the GM 

pollen donor and from the buffer strip 

 

 

 
Conclusions 

 
The magnitude of cross pollination (revealed  

by the percentage of xenia on cobs) between the maize 

conventional hybrid (Deliciul verii) and GM hybrid 

(MON 810) has been determined by the following 

factors: the blooming coincidence (the difference has 

been of 11-17 days); the prevalent wind direction 

during pollenisation; the isolation distance between 

plots. 

At a distance of 100m (E and W) from MON 

810 hybrid (hybrid donor), the percentage of 

contamination was up 0.46%. 

The presence of buffer strips (8 rows of 

sunflower) has had an essential role, almost half cutting 

the percentage of mean xenia. 
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