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Response of seedling growth and root morphology of six forage oat varieties
to low phosphorus stress and evaluation of low phosphorus tolerance
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Abstract: To investigate the seedling response of various oat varieties to low phosphorus stress and to identify those with high
tolerance to such conditions, six oat varieties were selected for this experiment. Hydroponic tests were employed to assess the seed-
ling morphology and root traits of oats under normal phosphorus(1 mmol « L™")and low phosphorus stress (0. 02 mmol + L™").
The results indicated that plant height,stem thickness, leaf length,and leaf width significantly decreased ( P <0.05) under low
phosphorus stress. Conversely, total root length and root surface area increased significantly (P <0.05) ,while root volume,root
diameter, and root vigor decreased significantly ( P <0.05) in most test varieties, with the exception of Qingyin No. 1. Above-
ground dry weight and total plant dry weight exhibited varying degrees of decrease, while the root-crown ratio significantly in-
creased (P <0. 05) except the Titan oat. The dry weight of the root system displayed different responses among the varieties ; spe-
cifically, Qinghai 444 and Haymaker showed significant increases( P <0. 05)under low phosphorus conditions , whereas Qingyin
No. 2 and Cayuse experienced significant decreases( P <0. 05). The integrated low phosphorus tolerance coefficient was utilized
to evaluate the low phosphorus tolerance of the six oat varieties, revealing the following order of tolerance: Titan > Cayuse >
Qingyin No. 2 > Haymaker > Qinghai 444 > Qingyin No. 1.
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Table 1  Extenst of variation in seedling traits of oat under different phosphorus levels
W WE IR
EEL Normal phosphorus Low phosphorus
Indicators ¥fH b2 5 R AL ¥fH b2 5 5 FRR
Mean SD CV(% ) Mean SD CV(% )
Il_ll 7.
AR B 471. 089 241.412 65.510 368. 492 146. 236 39. 690
Total root length( cm)
=2 ]
BEY R s 14. 208 5.739 41.070 13.974 5.467 39. 120
root prOJectlon area( cm”)
=] 3n|
BARRITRL 2 44. 653 18. 033 41. 090 43.882 17.152 39.090
root surface area( cm®)
7 A B A
*E,?‘:Fﬂ] Bz 0. 326 0. 063 16. 450 0. 383 0. 088 22.930
root diameter( mm)
8|
IRARRL 5 0. 350 0.119 28.320 0. 420 0.173 41.310
root volume( ecm*)
BT 0. 158 0. 062 26. 620 0.231 0. 061 26. 250
Total dry weight(g) ’ ’ : ’ ’ ’
iﬂi%{sq.:i 0.075 0. 028 18. 830 0. 149 0.038 25. 600
Shoot dry weight(g)
WRATE
Root dry weight(g) 0. 082 0. 031 38.750 0. 080 0. 028 35.010
PR 31.835 4. 256 9.990 42.583 3.994 9. 380
Plant height( ¢cm) : : : : - T
s 23.948 3.377 10. 420 32.395 4.999 15. 430
Leaf length(cm) . . : . . .
Byl
< . 2.240 0. 401 13.730 2.923 0.477 16.310
Stem diameter( mm )
% 6.197 0.701 8. 080 8. 671 2.220 25.610
Leaf width( mm) : . : . . :
;f{ﬁ,%{ﬁ‘jj 268. 701 164. 752 42.170 390. 689 134.118 34.330
oot vigor
fREL 1.118 0. 303 54.250 0.559 0. 199 35.690

Root/shoot ratio
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Fig. 1  Effects of different phosphorus levels on the aboveground morphology of oats
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Fig. 2 Effects of different phosphorus levels on oat root system
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Fig. 3 Effects of different phosphorus levels on oat biomass
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Fig.4 PCA Analysis of six oat varieties and their trait factors
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