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Effects of exogenous genes on the physical traits in
maize ( Zea mays) leaves
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Abstract; [ Aim] We explored whether the introduction of exogenous genes has an impact on the physical properties of maize leav-
es, which can provide the basic information for the safety evaluation of transgenic maize and reference for the effective utilization of
transgenic maize. [ Method] Three pairs of maize leaves were sampled including cv. Dabeinong transgenic maize (transgenic CryAb
and epsps genes) vs. its untransformed isogenic form as control, cv. TE09S034 transgenic maize (transgenic CrylE gene) vs. its un-
manipulated control, and cv. 808-Shuangkang-12-5 transgenic maize ( transgenic CryAb/cry2Aj and Gloevo-epsps genes) vs. its un-
manipualted control, cv. 808-Ruifeng-1 grown in the experimental field of Yangzhou University Agricultural Experimental Farm. The
wax content, chlorophyll content, hair density, depth of vascular bundle, and contents of Si, K, Ca, S, P and Cl of these maize
leaves were determined. [ Result] Regardless of the cultivar, the wax content, chlorophyll content and vascular bundle depth of
transgenic maize leaves were higher than those of the untransformed controls while leaf hair density was lower. The wax content of
Dabeinong, 1E09S034 and 808 transgenic maize leaves at the tasseling stage were higher than that of the corresponding control by
17.95% , 48.30% and 39.31%, respectively. The vascular bundle depth of TE09S034 and 808 transgenic maize leaves were higher
than that of the parental control by 13.70% and 9.21%, also at the tasseling stage, and 10.81% and 14.47% at the anthesis stage,
respectively. The leaf chlorophyll content of IE09S034 and 808 transgenic cultivars were higher than that of the parental control by
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18.11% and 13.13% at tasseling stage and 16.62% and 14.61% at the anthesis stage, respectively. The hair density of Dabeinong,

[E09S034 and 808 transgenic maize leaves at the anthesis stage was lower than that of the corresponding control by 17.70% , 17.43%

and 17.78% , respectively. The elemental contents on the leaf surface of three transgenic maize cultivars were all higher than that of

the control. At the tassseling stage, Ca and S content in cv. Dabeinong transgenic maize leaves were 64.71% and 61.18% higher
than that of the control, the contents of Si, Ca, S, P and Cl in IE095034 transgenic maize leaves were 110.26%, 16.67%,
44.44% , 46.32% and 20.00% higher than that of the control, the contents of Si Ca, S and P in 808 transgenic maize leaves were
34.78%, 50.52% , 115.47% and 20.41% higher than that of the control, respectively. [ Conclusion] The introduction of exogenous

genes can induce profound changes in the physical properties of the maize leaves.
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Table 1 Physical characteristics of transgenic vs. control maize leaves in different developmental stages
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1A Stage fn i Cultivar Wax content TR A (SPAD) - /( *E em ) Depth of vascular
o Chlorophyll content Hair density
/(mg-g™ ") ) bundle/mm
per cm

1 KAAHEHEN Dabeinong transgenic 1.64+0.09 30.20+1.17 118.60£6.43 * 0.065+0.002

Seeding KALAL(XFHR) Dabeinong ( control ) 1.45+0.03 29.00+1.18 139.40+4.64 0.064+0.002

i) FALAHEIEIN Dabeinong transgenic 1.84+0.10 31.20+1.74 147.80+6.98 0.073+0.004

Tasseling JAbAe( XHHR) Dabeinong ( control ) 1.56+0.02 " 29.80+0.75 171.80+5.08 0.070+0.002

eI FALAELHEH Dabeinong transgenic 1.77+0.04 36.02+1.82 98.60+4.47 " 0.077+0.003

Flowering FALAR (FF18) Dabeinong ( control ) 1.58+0.06 31.40+1.53 119.80+6.51 0.075+0.003

Hi TE09S034 FE3E[H TR09S034 transgenic 2.10+0.15 30.40+1.03 107.60+3.93 " 0.070+0.001
Seeding TE09S034( X} H&) TE09S034 (control ) 1.38+0.05 28.72+1.23 129.40+7.74 0.065+0.001

I [E09S034 43R TE0DS034 transgenic 2.18+0.08 37.56+1.39 127.40+3.98 ** 0.083+0.003
Tasseling TE09S034( X}#) TE09S034 (control ) 1.47+0.08 ™ 31.80+1.92* 149.00+4.99 0.073+0.002

BRI TFE00S034 AP TE09S0B4 transgenic 2.02+0.04 38.32+1.49 100.40+5.12* 0.082+0.002
Flowering TE00S034( X} ##) TE09S034 (control ) 1.49+0.03 32.86+1.27" 121.60+6.40 0.074+0.002 *

Hi 808 #HL[H 808 transgenic 1.65+0.09 33.86+1.63 104.60+5.82 0.077+0.001

Seeding 808 (Xf 1) 808 (control) 1.39+0.04 29.22+0.90 * 112.40+6.24 0.074+0.001

T 808 % HL[A 808 transgenic 2.02+0.10 37.22+1.32 118.20+4.60 " 0.083+0.002
Tasseling 808 ( X HH) 808 ( control) 1.45+0.05 ** 32.90+1.31° 138.00+6.94 0.076+0.002 *

TERLIA 808 % JL[H 808 transgenic 1.82+0.05 39.38+1.83 100.80+3.68 * 0.087+0.003
Flowering 808 (XfHE) 808 (control) 1.59+0.06 * 34.36+0.87 * 122.60+5.84 0.076+0.003 *

R A RE£SD, " H 3 BB R K b 5 HORA BT FE 0.05 F1 0.01 K B2 R 3%,

Values are means+SD.

<0.01 level.

“ and ™" indicate significant differences between transgenic maize cultivar and its corresponding control at P<0.05 and P
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Table 2 Elemental contents on maize leaf surface in the different developmental stages

JUE 4340 Content/ %

[ingiti| Stage SRR Cultivar
Si K Ca S P Cl

Hi FALAREHEH Dabeinong transgenic 0.53+0.01  027+0.01  0.07+0.004  0.0072+0.0002 0.0068+0.0002  0.0078=0.0009
Seeding FALA (FFHE) Dabeinong ( control ) 041+005 026002 0.06+0.002  0.0065+0.0004 0.0058+0.0002* 0.0071=0.0009
gu| FALAEIEIH Dabeinong transgenic 0.81+0.12  025+0.02  0.112+0.003 0.0137+0.0009  0.0103£0.0011  0.0085:0.0007
Tasseling | W(Xﬂl,ﬂﬁl) Dabeinong ( control ) 0.72+0.13  0.23+0.02  0.068+0.004 ** 0.0085+0.0001 * 0.0076+£0.0002  0.0066+0.0007
AL FKACAHEFE Dabeinong transgenic 0.71x0.01  0.24+0.01  0.087+0.004 0.0098+0.0008  0.0084+0.0001  0.0079+0.0004
Flowering FALAR (XHHE) Dabeinong (control ) 0.63+0.04  021x0.03* 0.070+0.003" 0.0069+0.0003* 0.0070£0.0003 * 0.0067+0.0002
Hi TE09S034 #554A] TR09S034 transgenic 0.28+0.02  029+0.01  0.05+0.004  0.0249+0.0027 0.0073£0.0001  0.0068=0.0004
Seeding TE09S034( X} H#) TE09S034 (control ) 0.17+0.01 * 028+0.01  0.04+0.003  0.0150+0.0027  0.0068+0.0002  0.0067+0.0009
Tl TE09S034 #E3EA] TRO9S034 transgenic 0.82+0.11  028+0.01  0.104+0.008 0.0278+0.0019  0.00940.0004  0.0096=0.0001
Tasseling TE09S034( ¥H#) TE09S034 (control ) 0.39+0.04" 0.24+0.01*  0.072+0.002* 0.0190+0.0017* 0.0071:£0.0001 ** 0.0080=0.0005 *
ALK 1E095034 H%FEA] 1098034 transgenic 0.52+0.02  0.26+0.01  0.089+0.005 0.0228+0.0009  0.0084+0.0001  0.0087+0.0003
Flowering TE09S034( %}1#) TE09S034 (control ) 0.41+0.01" 0.23x0.01*  0.068+0.003" 0.0140+0.0013 ** 0.0069+£0.0003 * 0.0077+0.0003
Hif 808 4 FEH 808 transgenic 031001  030£0.02  0.06+0.003  0.0254+0.0019  0.0089+0.0004  0.0051+0.0005
Seeding 808(XFHH) 808 (control) 0.24+0.02" 026x0.01  0.05+0.003* 0.0151+0.0026* 0.0073x0.0003 * 0.0042=0.0004
Tt 808 FEHEH 808 transgenic 0.93+0.03  024+0.01  0.146x0.011 0.0390+0.0033 0.0118+0.0003  0.0142+0.0029
Tasseling 808(XI1#) 808 (control) 0.69+0.05" 023x0.01  0.097+0.013* 0.0181+0.0027 ** 0.0098:£0.0002 ** 0.0085:0.0005
TERII 808 % 3L[K 808 transgenic 0.78:0.03 023001  0.100£0.004 0.0262+0.0015  0.0093£0.0002  0.0090+0.0002
Flowering 808(XFH#) 808 (control) 0.63+0.03" 0.22+0.02  0.079+0.003" 0.0140+0.0004 ** 0.0084:£0.0002* 0.0077=0.0006

BE A Y £SD A 43 B S B R OR A S HEAR () 7E 0.05 A1 0.01 /K- E2ER B,

Values are means=SD. * and ™ indicate significant differences between transgenic maize cultivar and its corresponding control at P<0.05 and P

<0.01 level.
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