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Change of photosynthesis and growth of Bt corn
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Abstract: Bt corn is one of the laige-scale commercialized GM crops being planted around the world. The debate surrounding the
potential ecological risk of Bt corn is ongoing. Among these there are cncerns over the photosynthesis and growth properties of
crn hybrids with the Bt trait transferred from Bacillus thuringienss. In order to leam the behave of transgenic Bt corn in South
China a plot experiment was conduded in a greenhouse in South China Agricultural University. The experiment compared the
phaosynthesis and some growth characteristics of Bt corn 34B24 with its nom transgenic near isogenic line 34B23. From the
experiment it can be found that because of the expression of Bt gene, Bt corn had no leaves damaged by corn borer ( Osirinia
nubilalis) while its nor transgenic counterpart had many leaves damaged by corn borer. But Bt corn plant was also found some
physiological and ewlogical changes. The difference of the internal CO, concentration between Bt corn 34B24 and its near isogenic
line 34B23 was not significant. In most stages Bt corns had higher transpiration rate and leaf stomatal condudance. In the late
stage, the differences of transpiration rate and leaf stomatal condudance between 34B24 and 34B23 were significant. But the net
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phaosynthesis rate of Bt corn 34B24 was smaller than tha of 34B23, and in the late stage the difference was significant. Bt corn
plant had slightly delay for the growth and development. Bt corn 34B24 were found slightly less leaves than its conventional near
isogenic line 34B23 at every observation. Bt coms also had shorter plant height, smaller leaf area than 34B23. As to the
underground property, Bt corn 34B24 had deaeased root vigor. 34B24 also had less total root length, total root surface area, and
average root diameter than its near isogenic line 34B23.
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Table 1 The stomatal conductance and internal CO, concentration of Bt corn B24 and its nontransgenic near isogenic line B23

Days after sowing( d)

Charad ers Varieties 27 34 41 55 @ © 76 83
Stomatal conductance( Bmolem™ 2+ s~ 1) B24( By) 16. 34 19. 18 19.25  20.14 1562  9.00a 10 14a 8 56a
B23 16.85 17.62 18.%4 1836 1325 7.32b 7. 68b 6. 68b
CO, Intemal CO» concentration(Hmol* mol~ 1) B24( By) 425.97 379.48 393.41 485.42 419.59 497.57 436.21  359.75
B23 428.65 374.09 399.67 479.16 444.92 490.50 427.81  355.30
* 5% Means with different letters within the column of every character were

significantly different (p> 0 05) using Duncan’ s multiple test. The same as below
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Table 2 Some aerial characters of Bt corn B24 and its nontransgenic near isogenic line B23
Days after sowing
Characters Varieties 25 39 53 67 82
Height( an) B24( Bt) 43.75%4. 07 114. 50%£2.60 150.00£5. 24 19.75£9. 46 216.00%+5.37
B23 45.50%1.% 117.7511.49 156.00%2. 74 213.50£8. 2 220.25%5.15
Number of leaves B24( Bt) 6.00%0. 2 8.80%0.27 12.85%0.22 13.75%0. 25
B23 6.35%0.05 9.25%0.36 12.95%0. 32 14. 00%£0. 00
Leaf area per plant(em?) B24(Bt) 502.03%£42.5  2838.51F417.5 4m1.641%293.4  3737.09F£102.6  3428. 60 £450. 7
B23 55.07£16.3 3111.17£292.0  4271.01£65.9 3990. 15£150.5  3909.01 £187.5
2.2.2 B23 ,Bt B24 ( 2;
25 d , B4 B23 , B
2.2.3 , , Bt B24
B23( 2 , Bt
2.3 Bt
Bt B24 B23(  3); 39 d
, , B23 ,
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3 Bt B24 B23 (mgeh~eg™ 1)
Table 3 Dynamic of root vigor for Bt corn B24 and its nontransgenic near isogenic line B23
Varieties 39d 53d 67 d 82d
B24(Bt) 71.57£17.06 61 76£5.61a 29. 81£22. 60a 44 85£7. 37
B23 2. 52£21.70 126 76£6.20b 411.75%23. 55 144 04£9.40b
2.4 Bt
Bt B24 B23 (4, B B24
B23 , , Bt
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Table 4 Some underground characters of Bt corn B24 and its nontransgenic near isogenic line B23
Days after sowing( d)
Characters Varieties 25 39 53 67 82
Total root length (an) B24( Bt) 183.89£11 66 399 18%15. 31 565.34116.79  1046.85E14 92 1035 401 41. 68a
B23 18279115 86 420 06£37. % 754.27%17.25  1081.81%£29 04 1160 4 £30. 53b
Total root area( cm?) B24(Bt) 111.05%£7.93 272 9+19.5  548.78%19.42a  207.37£14 022 853 81£47. Ra
B23 116.3416. 69 314 381+34.37  698.95%31.66b 1026.10£26 71b 1065 17+ 41. &b
Leaf area per plant(ecm)  B24(Bt) 0.20%0.01 023%0.01 0.37%0 01 0.31%0.00 0281002
B23 0.22%0.01 025%0.01 0.38%0 01 0.34%£0.02 032%001
Total root volume( an®) B24( Bt) 5.74%0.66 16 35+1.83 50.80%3 35 69.36%1.53a 61 4815 45
B23 6.35%0.59 20 731£2.98 50.29%4 80 89. 66E7. 80b 84 56t4 37
B24( Bt) 177.50£10 51 375871449  479.40126.53a  HM5.90£1337 972 0L 3. t4a
Root length per volume( an® cm™?) B23 174.67£15 56 392 13£33. (4 664.30£11.77  980.68%43 48 1070 2%27. T4b
Number of ot tips B24( Bt) 260.25114 80 471 50%£25.33  708.00F49.60  925.00%46 71 864 0E47. 59
B23 274.00£19 84  455251t34.20  676.00110.26  #3.25t7936 879 WE37. 6
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