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Screening and Identification for Tolerance to Low Phosphorus
Stress of Aegilops Genotype Germplasm Resources

BAI Yi-xiong' ,HU Qin-li' ,ZHANG Zheng-she' , WANG Xiao-li' ,NIU Na' ,MA Shou-cai',
ZHANG Gai-sheng' ,ZHANG Xiao-hong” , WANG Jun-wei '
(' Key Laboratory of Crop Heterosis of Shaanxi Province/ College of Agronomy , Northwest Agriculture & Forestry University
Yangling 712100 ;> College of Life Sciences,Northwest Agriculture & Forestry University , Yangling 712100)

Abstract ; In order to study the tolerance characteristics to low phosphorus of Aegilops ,the experiment was car-
ried under two P levels through sand culture methods with 9 genotypes at seedling stage. Some biologic and plant
nutrient characteristics of Aegilops were investigated. They were stem dry weight, root dry weight, biomass, root
length , root-shoot ratio, phosphorus accumulation and phosphorus uptake efficiency. The results showed that there
were differences of the tolerance characteristics to low phosphorus among Aegilops. Correlation analysis and principal
component analysis showed that stem dry weight,root dry weight,biomass and phosphorus accumulation can be used
as screening indicators of the tolerance to low phosphorus of Aegilops. Both of the agronomic characters observation
results and the comprehensive evaluation results showed that Ae. bicornis ,Ae. kotschyi , Ae. speltoides and Ae. umbellu-
lata had the tolerance characteristics to low phosphorus while Ae. caudata was sensitive to low phosphorus.

Key words :tolerance to low phosphorus; Aegilops ; genotype; screening; principal component analysis
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Table 1 The tested Aegilops germplasms
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Ae. bicornis Ae. speltoides Ae. variabilis

CIaITES DM" FNIIES C /QITE S c'm®
Ae. ventricosa Ae. caudata Ae. biuncialis

GEESITE S DM e SIES c'm* NI AR c
Ae. crassa Ae. kotschyi Ae. umbellulata
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Table 2 Genotypic variation in relative value of Aegilops traits

Lo Hb BT R R E Y e L BERR R TG ES
Germplasm Stem dry weight Root length Root dry weight ~ Biomass  Ratio of root to shoot P-accumulation P-uptake efficiency
WAL Ae. bicornis 1.14 0. 86 1.54 1.17 1.34 0.97 1.13
PRI 2EHE Ae. ventricosa 0.77 1.61 0. 87 0.78 1.14 0.76 0. 47
HUEILEHE Ae. crassa 0. 80 0.98 1.18 0. 86 1.49 0.57 0.58
AT ELIR MG Ae. speltoides 1.02 1.01 1.34 1.09 1.30 1.58 1.55
FARIIZERE Ae. caudata 0.52 1.26 1.44 0. 67 2.76 0.15 0.12

Ki R I A5 Ae. kotschyi 1. 06 0. 89 1.25 1.09 1.18 0.84 0.95
Gy IFHE Ae. variabilis 0.81 1.47 0. 80 0. 81 0.99 1.04 0.71
RKILI2EHE Ae. biuncialis 0. 66 1.24 0.93 0.71 1.42 0.92 0. 74
INRRLLEERE Ae. umbellulata 2.17 0.94 3.52 2.37 1.62 1.06 1.12
FH{H Average 0.99 1. 14 1.43 1. 06 1.47 0.88 0.82
BFZRE(%) CV 48. 64 23.39 57.62 49.26 35.31 44.23 51.80

2.2 IIFEHBEERERPEXSHN
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Table 3 Correlation matric of every single tolerant low-P index

M AR T LSS WAE L7/ HOE L BERUR & TG ES
Stem dry weight Root length Root dry weight  Biomass  Ratio of root to shoot P-accumulation P-uptake efficiency
Hi BT Stem dry weight 1. 00 -0.16 0.95*" 0.99 " -0.44 0.73 0.74
H4 Root length -0.50 1. 00 -0.11 -0.14 0.11 -0.24 0. 60
HFTE Root dry weight 0.92 % -0.49 1.00 0.97** -0.13 -0.68 -0.79*
A Y1t Biomass 0.99 ** -0.51 0.95*" 1.00 -0.35 0.63 -0.40
H5eE LY Ratio of root to shoot -0.15 -0.06 0.26 -0.05 1. 00 -0.71"% -0.76"
AL AL P-accumulation 0.42 -0.21 0.14 0.36 -0.67" 1.00 0.49
W IR -0.36 0.56 -0.61 -0.43 -0.64 0.37 1.00

P-uptake efficiency

A 23R 0. 05.0. 01 KF EARKHER R . 72 F A N T SAARSC R, A B Al AR o8 2R 4L

* showed significant difference at 5% , **

was partial correlation coefficient

showed significant difference at 1% . Bottom right corner was coefficient of simple correlation. Bottom left corner
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Table 4 Correlation of comprehensive indexes and their contribution

_ TR 1
F8F5 Index

Principal component 1

Hi_b-#F T Stem dry weight 0.49
MK Root length -0.36
HTH Root dry weight 0.50
H: 4 Biomass 0.50
HR 5 X Ratio of root to shoot 0.07
Wi 28 P-accumulation 0.14
WM R P-uptake efficiency ~0.33
75 22 5THk# (% ) Variance contribution rate 52.45
ZFHHRR (% ) Accumulative contribution rate 52.45

ER2 EASERLE (% ) BREERSBRALAR (% )
Principal component 2 Index weight Selected index weight
0.19 31.52 28
0.03 -17.84
-0.07 24.19 22
0.13 30. 27 27
-0.62 -15.97
0.59 25.48 23
0.46 -3.10
31.26
83.71
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Table 5 Synthetic indexes of Aegilops resources for tolerance to low-phosphorus

A% TMEBE S ( - P/CK x 100 % ) Fh%L

L2 AR B 2 15 A

Level Tolerance to low-P ability Species number Comprehensive index

1 >95% 4 MUAIFEE(1.20) K2RIEE(1.06) JTHIRBL (1. 24) /MRl FEE(2.27)

3 94% ~85% 2 S IE (0. 86) S ILFE (0. 85)

5 85% ~715% 2 P ILEE (0. 79) BKILAEE(0.79)

7 T4% ~65% 1 FARILAERE (0. 68)

9 <65% 0 -
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Fig. 1 Cluster analysis of each variety
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A : Aegilops with normal phosphorus treatment, B : Aegilops with low phosphorus treatment
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Fig.2 The results of Aegilops agronomic traits for tolerance to low-phosphorus
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