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Evaluation on Drought Tolerance of Elite Maize Inbred

Lines in Jilin Province at Seedling Stage
WANG Xi-hui, ZHENG Ting-ting, WANG Pi-wu
(Agriculture College, Jilin Agricultural University, Changchun 130118, China)

Abstract: Eighty portions of elite maize inbred lines in Jilin province were used as test materials, simulated
seedling drought stress under the greenhouse conditions, after drought stress, six morphological indexes including
the plant height, stem diameter, root fresh weight, fresh weight of ground parts, root dry weight and dry weight on the
ground were measured, estimated the drought tolerance coefficient of each character index as evaluation parameter,
the principal component analysis and cluster analysis were performed to evaluate the drought tolerance of testing
maize inbred lines comprehensively. The results showed that the morphological index data of drought stress group
were lower than that of control group, there was a significant difference in the variation range; regarded drought toler-
ance coefficient of root fresh weight and drought tolerance coefficient of dry weight on the ground as the comprehen-
sive index could evaluate drought tolerance of maize inbred lines better than other indexes at seedling stage; the
cluster analysis divided testing maize inbred lines into 5 levels of drought tolerance: four were extremely strong
drought tolerance; eighteen were strong drought tolerance; twenty five were moderate drought tolerance.

Key words: Maize inbred line; Drought tolerance evaluation; Drought tolerance coefficient; Principal compo-
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Table 1  Code and name of 78 elite maize inbred lines in Jilin province
G AR A G AR A G AR A i H AR AR
Code Name Code Name Code Name Code Name
wl #7922 w2l 81162 wal (GS04(030) w61 M54
w2 5003 w22 137 w42 WHS w62 K10
w3 HCL645 w23 8723 w43 8276 w63 w9813
wé Pu-4112 w24 835 wid Km87 wo4 7853
w5 C8605-2 w25 1128 w45 i 1643 wb5 TRO07
w6 7884 w26 9802 w46 i 1922 w66 666
w7 78847 w27 PHO9B w47 KX w67 T6039
w8 D1798Z w28 Py-287 w48 D22 w68 F1113
w9 B1189Z w29 %14 w49 PH6WC w69 PO14
wl0 +1340 w30 A801 w50 PH4CV w70 F1061
wll +1598 w31 11988 w51 #R 58 w71 E1361
wl2 Jedi 11 w32 # 818 w52 B817-2 w72 H299
wl3 BRI w33 #4404 w53 1201 w73 61576
wl4 H21 w34 Py-495 w54 1269 w74 V76-1
wl5 Mol7 w35 D34 w55 KWS10 w75 T106
wl6 H 330 w36 MD22 w56 KWS49 w76 103180
wl7 #1037 w37 PHBIM w57 KW5G321 w77 MO03
wl8 1324 w38 GSO01 w58 KW1A139 w78 M5972
wl9 +63 w39 GS02 w59 9F592
w20 4F1 w40 (GS03(1322) w60 S121
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Table 2 Drought tolerance coefficient and D values of character indexes of 78 testing maize inbred lines measured at seedling stage
5 s M MRfFE b WRTE b DE || w5 the M REEE Ml MRTE ML DE
Code  Plant Stem Root #HF  Root FH  Dvalue|| Code Plant Stem Root #HE  Root FHE D value

height diameter fresh ~ Fresh  dry Dry height diameter fresh  Fresh  dry Dry
weight  weight weight weight weight weight weight weight
above above above above
ground ground ground ground
wl 0.78 0.74 0.63 0.55 0.58 0.50 0.32 wl7 0.73 0.71 0.43 0.43 0.42 0.37 0.14
w2 0.82 0.81 0.44 0.44 0.44 0.37 0.24 wl8 0.81 0.93 0.40 0.42 0.40 0.35 0.26
w3 0.81 0.79 0.72 0.61 0.72 0.67 0.45 wl9 0.80 0.73 0.35 0.39 0.30 0.32 0.12
w4 0.79 0.76 0.80 0.68 0.82 0.76 0.51 w20 0.83 0.82 0.68 0.58 0.66 0.59 0.43
w5 0.73 0.78 0.70 0.60 0.70 0.65 0.40 w2l 0.82 0.89 0.68 0.73 0.33 0.69 0.45
w6 0.77 0.73 0.54 0.51 0.51 0.44 0.25 w22 0.86 0.86 0.68 0.73 0.44 0.83 0.51
w7 0.91 0.72 0.43 0.43 0.42 0.36 0.23 w23 0.84 0.95 0.96 0.81 0.97 0.88 0.75
w8 0.77 0.73 0.64 0.56 0.60 0.53 0.32 w24 0.80 0.74 0.34 0.39 0.28 0.30 0.12
w9 0.84 0.78 0.45 0.46 0.46 0.39 0.26 w25 0.79 0.88 0.99 0.94 0.99 0.91 0.76
wl0 0.75 0.73 0.62 0.54 0.56 0.50 0.29 w26 0.82 0.82 0.58 0.53 0.53 0.45 0.34
wll 0.88 0.87 0.87 0.69 0.89 0.78 0.64 w27 0.80 0.73 0.36 0.39 0.33 0.32 0.13
wl2 0.86 0.78 0.77 0.65 0.78 0.75 0.53 w28 0.78 0.75 0.65 0.56 0.61 0.54 0.35
wl3 0.85 0.80 0.36 0.39 0.29 0.29 0.17 w29 0.77 0.83 0.61 0.54 0.55 0.48 0.33
wl4 0.93 0.90 0.39 0.41 0.38 0.32 0.29 w30 0.72 0.75 0.33 0.38 0.30 0.31 0.08
wl5 0.78 0.79 0.53 0.50 0.50 0.43 0.27 w31 0.81 0.84 0.49 0.50 0.48 0.41 0.29
wl6 0.72 0.75 0.71 0.58 0.63 0.62 0.35 w32 0.76 0.84 0.66 0.57 0.62 0.56 0.39
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it BRe ML OREEE b RTE b DA || HwS Bken XKL REEE bk RTE MLk DME
Code  Plant Stem Root #fHE  Root TH  Dvalue|| Code Plant Stem Root @ H  Root T8 D value
height diameter fresh ~ Fresh  dry Dry height diameter fresh ~ Fresh  dry Dry
weight weight weight weight weight  weight weight weight
above above above above
ground ground ground ground
w33 0.87 0.85 0.87 0.72 0.89 0.82 0.64 w56 0.85 0.79 0.78 0.66 0.71 0.77 0.52
w34 0.77 0.74 0.83 0.70 0.85 0.79 0.52 w57 0.85 0.80 0.36 0.39 0.32 0.29 0.18
w35 0.75 0.87 0.68 0.72 0.47 0.56 0.41 w58 0.68 0.64 0.41 0.42 0.41 0.35 0.07
w36 0.77 0.74 0.47 0.48 0.47 0.40 0.21 w59 0.85 0.85 0.89 0.68 0.90 0.76 0.62
w37 0.81 0.88 0.46 0.47 0.46 0.39 0.29 w60 0.98 0.89 0.97 0.90 0.98 0.93 0.83
w38 0.81 0.95 0.77 0.63 0.77 0.72 0.57 wo61 0.84 0.94 0.95 0.83 0.96 0.90 0.75
w39 0.84 0.92 0.84 0.71 0.85 0.80 0.64 w62 0.96 0.88 0.86 0.78 0.87 0.85 0.72
w40 0.74 0.72 0.74 0.62 0.75 0.71 0.41 w63 0.97 0.91 0.98 0.98 0.98 1.00 0.87
w4l 0.92 0.79 0.92 0.78 0.94 0.86 0.69 wod 0.96 0.93 0.89 0.79 0.91 0.87 0.76
w42 0.93 0.74 0.69 0.59 0.68 0.63 0.46 w65 0.90 0.83 0.40 0.42 0.39 0.34 0.25
w43 0.93 0.80 0.90 0.75 0.91 0.84 0.67 w66 0.88 0.96 0.73 0.61 0.72 0.67 0.57
w44 0.80 0.77 0.67 0.57 0.64 0.58 0.39 w67 0.71 0.69 0.48 0.49 0.47 0.40 0.16
w45 0.83 0.83 0.63 0.55 0.59 0.52 0.39 w68 0.95 0.85 0.87 0.86 0.88 0.92 0.73
w46 0.97 0.82 0.39 0.42 0.38 0.33 0.28 w69 0.96 0.84 0.82 0.77 0.83 0.85 0.68
w47 0.87 0.71 0.77 0.64 0.78 0.73 0.50 w70 0.72 0.74 0.71 0.57 0.64 0.69 0.37
w48 0.92 0.80 0.79 0.65 0.80 0.75 0.58 w7l 0.85 0.97 0.91 0.80 0.93 0.88 0.74
w49 0.90 0.71 0.80 0.67 0.81 0.76 0.53 w72 0.92 0.88 0.92 0.77 0.93 0.85 0.72
w50 0.87 0.79 0.38 0.40 0.36 0.31 0.20 w73 0.98 0.94 0.96 0.85 0.97 0.90 0.83
w51 0.99 0.84 0.98 0.92 0.98 0.97 0.83 w74 0.86 0.84 0.81 0.69 0.82 0.79 0.59
w52 0.84 0.95 0.44 0.44 0.45 0.38 0.32 w75 0.82 0.80 0.75 0.63 0.75 0.71 0.49
w53 0.90 0.94 0.94 0.74 0.94 0.83 0.73 w76 0.79 0.77 0.69 0.59 0.66 0.61 0.40
w54 0.94 0.89 0.72 0.91 0.44 0.95 0.65 w77 0.80 0.78 0.70 0.60 0.68 0.64 0.42
w55 0.93 0.81 0.73 0.62 0.74 0.70 0.55 w78 0.88 0.86 0.86 0.72 0.86 0.80 0.64
f"‘;i 0.09 0.10 0.29 0.25 0.33 0.34
22 EHSH fief R R AR AU T = O 2 R R R T

HIFH SPSS21.0 A Xt oK H 28 R 4548 b 14 it
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Table 3 Principal component analysis results of drought tolerance coefficient of character indexes measured at seedling stage

LR TR B Ex! AR o o L fif o Rt o BT FIEAE DS
Composite index  Plant height ~ Stem diameter ~ Root fresh Fresh weight  Root dry weight Dry weight Characteristic ~ Contribution
weight above ground above ground  value rate
cl1 -0.20 -0.19 0.33% 0.29 0.26 -0.74* 4.35 0.41
CI2 -0.25 -0.25 -0.04 -0.04 1.77% -0.10 0.95 0.22
CI3 1.18%* 0.20 0.31 -1.46%* -0.05 -0.03 0.49 0.13
Cl4 0.09 1.17* -0.13 -0.05 -0.03 0.31 0.17 0.07
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Table 4  Cluster analysis of drought tolerance of 78 elite maize inbred lines in Jilin province

ifif FAE L FREER
Drought tolerance level Clustering result
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