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Abstract: A total of 11 traits, including 7 agronomic traits and 4 biochemical traits, was measured in nine ABP9 —
transgenic spring wheat lines and their donor parent Ningchun 4 that were grown in rain-fed (drought stress) and well-wa-
tered environments. Drought resistance capabilities of these materials were evaluated comprehensively by employing the
methods of subordinate function and drought-resistance measure value (D value). Correlation degrees between these
traits and drought resistance indexes were analyzed and evaluated using grey relational grade analysis method. The results
showed that the drought resistance of the 6 transgenic wheat lines was better than that of their donor parent Ningchun 4.
In particular, 3 lines even exhibited stronger drought resistance than a non-transgenic spring wheat cultivar Dingxi 35,
which was commonly used as a control for testing drought resistance of drought — land spring wheat in the northwest Chi-
na. Results of grey relational grade analyses indicated that the correlation degrees between these traits and drought resis-
tance indexes were ranked from high to low in the following order: plant height, single spike weight, spike length, SOD
activity, number of kernel per spike, effective tillers, POD activity, 1000-kernel weight, proline content, and then MDA

content.
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Table 1 Biochemical and agronomic traits in transgenic wheat under rain — fed environment ( drought stress)
wa S e NS e i) A i) g )
UG -1 69.33 9.53 15.87  37.74 1.27 1.03 33.93 0.00332 45.1300 2792.5330 478.3210
UG, -2 68.67 8.68 14.97  41.90 1.34 1.02 31.93 0.00415 55.5560 2854.7560 385.9210
UG, -3 65.33 8.42 15.03  41.75 1.34 1.06 32.13 0.00323 54.8700 2838.4000 1174.3000
UG, -4 64.00 9.05 15.57  41.18 1.39 1.11 33.70 0.00323 77.2290 2910.2220 622.8820
UG, -5 63.33 8.72 14.63  40.83 1.38 1.03 33.90 0.00387 87.5170 2852.6220 324.4450
UG, -6 66.33 8.69 15.30 40.93 1.41 1.02 34.40 0.00363 70.2330 2825.6000 750.6760
UG, -7 64.33 8.82 15.47  41.93 1.45 1.09 34.50 0.00365 40.7410 2786.4890 625.1170
UG, -8 64.33 8.62 15.80  40.02 1.40 1.09 34.73 0.00369 48.5600 2849.0670 353.5060
UG -9 67.33 8. 14.60  40.62 1.26 1.04 30.87 0.00373 62.4140 2870.7560 897.1000
S—;nﬁ}ii 66.17 8. 15.02  38.80 1.36 1.02 35.57 0.00370 49.8600 2877.1600 621.3910
REPY 35

Dingxi 35 87.50 9.10 16.37  42.77 1.53 1.07 35.55 0.00366 42.9400 2717.2300 312.1500

T PH, R 7 5 SL, B 5 NS, 25 S /INVBAER; TRW, TORCEE 5 SW, SARIDRC T ; BT, A7 28073 BE 5 NKS, BUBL%; MC, MDA 5 5 SA, SOD i 15 PA, POD i
5 PC, IHARR & 185 T 3R IF] .
Note: PH, Plant height; SL, Spike length; SNE, Spikelet numbers per ear; TKW, 1000-kernal weight; SW, Single spike weight; ET, Effective tillers;
NKS, Number of kernel per spike; MC, MDA content; SA, SOD activity; PA, POD activity; PC, Proline content; The same as in the following table.
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Table 2 Biochemical and agronomic traits in transgenic wheat under well-watered environment

bt PH SL TKW — SW MC SA PA PC
. NS ET NKS -1 ST BT -1
Materials /cm /em /g /g /(pmol+g™")  /(urg ' min™") /(u-g ' *min™") /(pgg™")
UG, -1 93.67 10.64 17.10 43.34 1.83 2.50 42.33 0.00311 42.2500 2690.1330 106.8580
UGy -2 80.00 10.55 16.47 47.79 2.0l 2.89  42.00 0.00311 26.7490 2356.2670 93.4450
UG, -3 86.00 10.73 17.43 44.21 2.16 2.79  48.67 0.00269 39.3690 2640. 3560 78.9150
UG, -4 87.67 10.60 17.30 43.18  2.06 2.79  47.80 0.00275 32.2360 2701.8670 83.3860
UG -5 87.00 11.50 17.43  41.39 2.03 2.80 52.03 0.00281 22.6340 2791.1110 88.6020
UG, -6 85.67 10.38 16.43  44.36 2.06 2.80 46.43 0.00294 45.6790 2774 .4000 78.5420
UG, -7 84.67 10.30 17.37  43.28 2.19 2.86 50.67 0.00316 23.1820 2663 .8220 92.7000
UG, -8 81.67 10.36 16.90 44.75 1.98 2.52 44.23 0.00307 21.5360 2536.8890 80.4050
UG -9 84.00 10.72 16.73  46.64 1.98 2.42 42.40 0.00332 28.6690 2638.5780 78.9150
[Eed 3 =}
Tﬁztﬁ? 85.67 9.78 17.65  44.94 2.10 2.31 47.18 0.00274 46.6390 2787.9110 102.3870
Ningchun 4
FEVY 35
124.67 10.91 18.38  45.02 2.06 2.66 44.07 0.00331 39.1630 2404.9780 93.2590

Dingxi 35
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Table 3 Subordinate function values of agronomic traits and biochemical indexes in different transgenic wheat
lines as well as comprehensive evaluation of drought resistance in these materials
A .
PR PH SL SNE TKW SW ET NKS MC SA PA PC q:M o fizik
. ean
Materials Rank
value
UG -1 0.3842  1.0000 0.9284 0.0602 0.6017 0.6664 0.9670 0.0000 0.0000 0.1016 0.0979 0.4370 7
UG, -2 0.6993 0.4693 0.7280 0.1087 0.3784 0.0000 0.7007 0.8617 0.3605 1.0000 0.0679 0.4886 2
UG, -3 0.5798  0.1925 0.2402 0.6579 0.0000 0.3045 0.0555 0.4302 0.1163 0.2929 1.0000 0.3518 11
UG, -4 0.2824 0.6951 0.6346 0.7336  0.4445 0.5068 0.3447 0.3456 0.4744 0.3038 0.3575 0.4657 4
UGy -5 0.2616  0.0000 0.0000 1.0000 0.4858 0.1683 0.0000 1.0000 1.0000 0.0186 0.0273  0.3601 10
UG -6 0.7262 0.5744 0.9614 0.4818 0.5239 0.1280 0.5760 0.5398 0.1677 0.0000 0.5385 0.4743 3
UGy -7 0.5810 0.7135 0.5364 0.8565 0.3411 0.3180 0.1891 0.2827 0.2463 0.1429 0.2945 0.4093 9
UG, -8 0.8609 0.5370 1.0000 0.2513 0.7086 0.8982 0.8617 0.4341 0.4240 0.5417 0.0910 0.6008 1
UG, -9 1.0000 0.3472  0.3488 0.0614 0.1307 0.8668 0.4933 0.1807 0.3963 0.3601 0.6954  0.4437 6
T4 0.7075 0.7621  0.1218 0.0000 0.2227 1.0000 0.6599 0.9133 0.0003 0.0702 0.2360 0.4267 8
Ningchun 4 ' ’ ’ ’ ’ ’ ’ ’ U ’ ’ ’
FEPY 35
Dinexi 35 0.0000 0.5519 0.5367 0.7039 1.0000 0.5565 1.0000 0.1234 0.0101 0.5768 0.0000 0.4599 5
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Table 4 D value of transgenic wheat lines and comprehensive evaluation of drought resistance in these materials

Mz/tfeﬁils PH SL SNE TKW SW ET NKS MC SA PA PC DDVg%Je {Fi\iﬁ
UG, -1 0.0417 0.1082 0.0619 0.0015 0.1144 0.0169 0.1483 0.0000 0.0000 0.0055 0.0238 0.5222 3
UG, -2 0.0760  0.0508 0.0485 0.0027 0.0719 0.0000 0.1074 0.0140 0.0033 0.0546 0.0165 0.4456 6
UG, -3 0.0630 0.0208 0.0160 0.0165 0.0000 0.0077 0.0085 0.0070 0.0011 0.0160 0.2427  0.3993 9
UG, -4 0.0307 0.0752 0.0423 0.0184 0.0845 0.0129 0.0529 0.0056 0.0043 0.0166 0.0867 0.4301 7
UG, -5 0.0284 0.0000 0.0000 0.0251 0.0923 0.0043 0.0000 0.0162 0.0091 0.0010 0.0066 0.1831 11
UG, -6 0.0789  0.0621 0.0641 0.0121 0.0996 0.0033 0.0883 0.0087 0.0015 0.0000 0.1307 0.5493 2
UG, -7 0.0631 0.0772 0.0358 0.0215 0.0648 0.0081 0.0290 0.0046 0.0022 0.0078 0.0715 0.3856 10
UG, -8 0.0935 0.0581 0.0666 0.0063 0.1347 0.0228 0.1321 0.0070 0.0039 0.0296 0.0221 0.5768 1
UGy -9 0.1086 0.0376  0.0232 0.0015 0.0248 0.0220 0.0756 0.0029 0.0036 0.0196 0.1688  0.4885 5
THA4S

Ningchun 4 0.0769  0.0824 0.0081 0.0000 0.0423 0.0254 0.1012 0.0148 0.0000 0.0038 0.0573 0.4123 8
FETA 35 0.0000 0.0597 0.0358 0.0177 0.1901 0.0141 0.1533 0.0020 0.0001 0.0315 0.0000 0.5043 4

Dingxi 35
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Table 5 Correlation degrees and correlation order of agronomic traits, biochemical indexes and

drought-resistance indexes in transgenic wheat lines

TiH Items PH SL SNE TKW SW ET NKS MC SA PA PC
KHREE Correlation degree 0.6817 0.6676 0.6363 0.6175 0.6698 0.6330 0.6504 0.5954 0.6574 0.6198 0.6012
FKEF Correlative order 1 3 6 9 2 7 5 11 4 8 10
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