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Growth and Phosphorus Distribution Characteristics of

Low—Phosphorus Tolerance Maize Inbred Line
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Abstract: To investigate the character of growth and phosphorus distribution of low— phosphorus tolerance
maize, two different maize inbred lines, the QXN233 of low—phosphorus tolerable and the QXNO121 of normal, were
used as the testing materials. Three P levels of high, normal and low were set up under the conditions of sand and nu-
trient culture. The results showed that, under the low and normal P level condition, the dry weight of shoot, root and
pant of QXN233 was higher than QXNO121, under condition of the low P level, the significant difference of the root
architecture between these maize inbred lines was exhibited. The root length, surface area, volumes, the number of
root tips of QXN233 was relative higher than QXNO121, and QXN233 have more lateral root than QXNO121, sug-
gest that the P uptake of QXN233 was facilitated by their more developed lateral root which increased the contact ar-
ea of the root surface and the soil. In addition, QXN233 had smaller root—shoot ratio, and had more P distribution ra-
tio between the shoot and root, imply QXN233 could uptake and transport more P to shoot for the better develop-
ment of plant under the low—phosphorus stress.
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Table 1  The composition of nutrient solution
moH L& W% (mmol/L) moH st W (mmol/LL)
Item Compound Concentration Ttem Compound Concentration
RETCH MgS0.-7H:0 0.325 [Ce e H,BO, 0.01000
Macroelement K>S0, 0.375 Microelement MnSO,-H, 0 0.00100
Ca(NO;),-4H,0 1.000 ZnS0,-7H,0 0.00100
CioH1sN2Na,05-2H,0 0.100 CuS0.+5H,0 0.000 50
FeSO,+7H.0 0.100 (NH4)sM0,0,+4H,0 0.000 05
KCl1 0.050
KH,PO, 0.500
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Fig.1  The shoot growth of different maize inbred lines under the different phosphorus levels
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Fig.2 Effects of different phosphorus levels in the upper part of maize inbred lines and underground biomass
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Fig.3  The root architecture of different maize inbred lines under the different phosphorus levels
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Fig.4 Different level of phosphorus of inbred lines in maize root length, root surface area, root volume and the effect of root tip
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Fig.5 Effects of different phosphorus levels on root shoot ratio of maize inbred lines
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Table 2 Effects of different phosphorus levels on maize inbred lines of shoot and

root and phosphorus accumulation amount and distribution

W o it (g/ke) iR BB (o) S3TE L5 (%)

HAcF ib 3 P content P accumulated Distribution ratio
fnbred line — Treatment i 1 R Hi R 4 T " &
Shoot Root Shoot Root Plant Shoot Root
QXN233 P1 1.6b 14hb 407.5b 163.5¢ 571.0 71.0 29.0
P2 3.8a 23a 16533 a 2643 b 1917.6 86.0 14.0
P3 34a 22a 1876.8 a 348.7 a 22254 84.0 16.0
QXHO121 P1 1.6b 1.3b 250.8 b 115.7b 366.5 68.0 32.0
P2 53a 28a 14394 a 2138 a 1653.2 87.0 13.0

P3 50a 2.6a 1521.0a 2439a 1764.9 86.0 14.0
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