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Identification of drought resistance of transgenic maize during
seed germination stage
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Abstract: The experiment was carried out with 13 transgenic inbred lines of maize under the polyethylene glycol
(PEG) simulated water stress to study the impact of osmotic stress on seed germination. The results showed that the ger-

mination potential, germination rate, root number, radicle length, plumule length and transforming rate of storage sub-
stance in maize were affected by drought stress to different extend, and there existed significant differences in drought re-
sistance among different inbred lines. The quantitative evaluation by using subordinate function method indicated that
SD10 was the inbred line with high drought — resistance; CBF -3 -4, SD13, SD0S, CBF-1-4, CBF-6-5, SD -
P3 and SD - P5 were the inbred lines with mid drought-resistance; and SD06, CBF -3 -1, SD07, SD - P1 and SD -
P4 were the inbred lines with low drought-resistance. The analysis results obtained by grain drought resistant index

( GDRI) were similar to those by subordinate function method.
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Fig.2 Seed germination of different transgenic inbred lines of maize under drought stress
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Table 2 Seed radicle and plumule growth of different transgenic inbred lines of maize under drought stress

B EHRE/em B /em

ke Number of roots Radicle length Plumule length
Material SEFE Treated 1E# Normal AEFE Treated 1E# Normal AbFR Treated IE# Normal
SD05 2.7+0.2d 5.7+0.6de 2.89+0.19g 7.74+0.80de 0.37 +£0.05¢ 3.6420.95abe
SD06 1.0£0.0a 6.2+0.3¢f 1.93+0.22d 7.54 +0.9%cde 0.02+0.00a 4.31+0.86abc
SDO7 1.0+0.0a 5.9+0.2de 0.82+0.11b 6.40 + 0.23bcde 0.00+0.00a 2.98+£0.25ab
SD10 3.9+0.1f 6.6+ 0.4ef 3.68+0.03i 7.9420.73¢ 0.9410.27g 4.67 +1.09abe
SD13 2.3£0.0c 5.0+0.3bede 2.81+0.09g 5.52+0.85abed 0.3420.12¢ 3.77+£1.07abc
CBF-3-4 1.820.2b 6.1+0.8¢f 3.87+0.10i 6.11+1.02abede  0.09+0.0lab 4.58 +0.32abe
CBF-3-1 1.3+0.5a 3.8£0.2abc 1.73£0.03d 4.65 +0.30ab 0.10+0.07a 2.44+0.80a
CBF-1-4 2.9+0.2d 5.0+ 1.4bede 2.47+0.10f 4.1410.91ab 0.71+0.07f 4.30£0.19abe
CBF-6-5 1.120.1a 4.320.8abed 1.86+0.08d 5.66+0.32abede  0.06+0.0lab 4.54+0.91abe
SD-P1 1.0+0.0a 3.421.0ab 1.20+0.27c 4.7910.86ab 0.00+0.00a 2.7210.65ab
SD-P3 3.5£0.2 7.6+0.6f 3.29:0.33h 7.49 +0.9cde 0.41 £0.08e 4.77 £ 0.56abc
SD-P4 1.0£0.0a 6.2+0.4ef 0.52+0.08a 5.33+0.33abc 0.00 +0.00a 5.37+0.21be
SD-P5 2.1£0.1c 3.7+ 0.9abe 3.3410.10h 5.2410.14abe 0.26 + 0.05cde 2.55+0.49ab
s17 1.020.0a 4.9+0.5bede 1.01 £ 0.02bc 5.61 + 1.00abede 0.00+0.00a 6.34+0.80c
478 3.5£0.2 5.1+0.4cde 2.9010.22g 6.20+0.24abede  0.33+0.01de 4.15 +0.36abe
K 2.1£0.2¢ 2.7+0.6a 2.20+0.18e 3.93+0.34a 0.21 +0.01bed 4.3810.24abe

E:RFIARR/NEFRRR SSRO.0S K FEREE, TR,

Note: Different small letters in the same column show significant difference at SSR0.05. Hereinafter the same.
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Table 3 Dry weight of radicle and plumule of different transgenic inbred lines of maize under drought stress

AR TE/g HFETE/g B RELRE/ %
ﬁﬂ Dry weight of radicle Dry weight of plumule . Transformation ratio of storage substance
Material AbFR Treated 1E# Normal #bFE Treated IE# Normal 4h78 Treated 1E# Normal
SDO5 0.0085g 0.0245abc 0.0033¢ 0.0180bc 3.98g 16.95de
SDo6 0.0148; 0.0241abc 0.0050g 0.0195bc 6.38h 16.18cde
SDo7 0.0023bc 0.0236abe 0.0000a 0.0171be 0.87b 17.17de
SD10 0.0135i 0.0288bc 0.0046f 0.0239¢ 7.33i 25.91f
SDI3 0.0059% 0.0418¢ 0.0022d 0.0184bc 3.16ef 24.98ef
CBF-3-4 0.0074f 0.0188ab 0.0002ab 0.0154ahe 2.97 15.88cde
CBF-3-1 0.0042d 0.0118ah 0.0004ab 0.0060a 1.31c 5.28a
CBF-1-4 0.0051e 0.0128ab 0.0034e 0.0166be 2.85e 11.07abed
CBF-6-5 0.0041d 0.0130ab 0.0002ab 0.0177be 1.57¢ 12.80abed
SD-P1 0.0027¢ 0.0078a 0.0000a 0.0137abc 0.89b 7.81ab
SD-P3 0.0072f 0.0242abc 0.0016c 0.0212¢ 2.45d 12.76abed
SD- P4 0.0006a 0.0118ab 0.0000a 0.0190he 0.34a 12.62abed
SD-P5 0.0055¢ 0.0091ab 0.0006b 0.0094ab 2.25d 7.33ab
s17 0.0016b 0.0119ab 0.0000a 0.0158abc 0.55ab 10.59abed
478 0.0095h 0.0200ab 0.0015¢ 0.0231c 3.43f 15.00bed
CK 0.0014b 0.0073a 0.0019cd 0.0157abe 1.26¢ 9.47abed
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Table 4 Subordinate function values of different transgenic inbred lines of maize

- Zv:%%‘ 723‘?* i3 JEE*E& HFEK %ﬂ:% FiE hiEH

Material QM1m Germination Number Radicle Plumule  Transformation GDRI Mean Drought

potential rate of roots length length efficiency value resistance
SDOs 0.23 0.39 0.6 0.7 0.4 0.52 0.2172 0.44 HHi Mid resistance
SDO6 0.08 0.21 0.0 0.4 0.0 0.86 0.0648 0.23 L Low resistance
SDO7 0.31 0.03 0.0 0.1 0.0 0.08 0.0461 0.08 599% Low resistance
SD10 0.46 0.61 1.0 0.9 1.0 1.00 0.4032 0.77 L High resistance
SD13 0.69 0.70 0.4 0.7 0.3 0.40 0.3879 0.52 thHi Mid resistance
CBF-3-4 1.00 1.00 0.3 1.0 0.1 0.38 0.879 0.66 t 5L Mid resistance
CBF-3-1 0.08 0.06 0.2 0.4 0.1 0.14 0.1474 0.15 S Low resistance
CBF-1-4 0.00 0.52 0.7 0.6 0.7 0.36 0.2292 0.44 Hi3i Mid resistance
CBF-6-5 0.77 0.79 0.0 0.4 0.1 0.18 0.7413 0.43 thHi Mid resistance
SD - P1 0.15 0.06 0.0 0.2 0.0 0.08 0.0702 0.08 5991 Low resistance
SD-P3 0.08 0.36 0.9 0.8 0.4 0.30 0.1661 0.43 W3 Mid resistance
SD - P4 0.23 0.00 0.0 0.0 0.0 0.00 0.0000 0.03 S5 Low resistance
SD-P5 0.15 0.64 0.4 0.8 0.3 0.27 0.4373 0.43 thhi Mid resistance
s17 0.54 0.09 0.0 0.1 0.0 0.03 0.2828 0.16 L Low resistance
478 0.00 0.24 0.9 0.7 0.3 0.44 0.1208 0.38 S5 Low resistance
CK 0.46 0.33 0.4 0.5 0.2 0.13 0.6752 0.38 $99T Low resistance
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