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Abstract : In this study, a field experiment was carried out to investigate the genotypic variations of the 12
tested Stylosanthes (stylo) genotypes in adaptation to low-P acid soils and the physiological mechanisms.
The results from field showed that there were significant variations of the 12 tested stylo genotypes in ad-
aptation to low-P acid soils and these variations mainly attributed by the differences of their P efficien-
cies. In which, Capitata, Fine stem, Mineirao and CIAT1517 were low P efficient and non-responsive.
Reyan2, Reyan5, GC1581and TPRC2001-1 were high P efficient and responsive. Seca was high P effi-
cient but non-responsive, while the other three varieties Verano, Seabrana, and TPRC2001-2, were un-
stable. Based on the results from the field experiment, three genotypes contrasting in P efficiency, Fine
stem, Verano and TPRC2001-1, were selected for a further nutrient solution culture. The results showed

that there were significant genotypic variations in both P efficiency and P acquisition efficiency, but no in
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P utilization efficiency. Furthermore, low P availability could increase the activities of acid phosphatase

(APase) in both leaves and roots, but it lacked of genotypic differences. It was concluded that there

were significant variations of stylo in adaptation to low-P acid red soils and these variations are mainly at-

tributed to P acquisition efficiency but not the traits of P utilization efficiency such as APase activity.
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Classification of P efficiency for the 12 tested stylo genotypes
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Tab.1 Effects of P availability on shoot dry mass (g) of three tested stylo genotypes in nutrient solution

o 60 d 90 d
cp/(pmol « L77)

Fine stem Verano TPRC 2001-1 Fine stem Verano TPRC2001-1
10(CK) 0.46 £0.06 1.73+0.16 1.24 +0.17 1.30 £0.24 2.71 +0.36 2.25+0.40
50 1.92+0.10 1.37£0.09 2.64 £0.19 5.29 +0.99 3.05 +£0.27 5.59+0.25
100 2.02+0.13 1.01 £0.07 2.69 +0.20 5.53 +0.66 2.42 +0.52 7.08 £0.54
250 2.52+0.18 0.86 £0.11 3.11£0.31 7.24 +0.49 1.96 +0.31 7.84+0.93
500 2.47 +0.28 1.41£0.15 3.02+0.25 6.70 +0.50 4.22+1.18 6.69£1.09

F P 19.22 ™ 16.02*

G 62.96 " 28.98 ™

PxG 12.28"* 4.64""

DATHAHKENZ 4 RELNFHE £ 474R,P. B E C:REH PxCHLELPARHAIIEAMA; * x:0.01>P

>0.001; ##% : P <0. 001
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Tab.2 Effects of P availability on shoot P content {g) of three tested stylo genotypes in nutrient solution

. 60 d 90 d
cp/ (pmol « L)

Fine stem Verano TPRC 2001-1 Fine stem Verano TPRC2001-1
10(CK) 0.46 +0.08 1.87+£0.10 1.26 £0.10 1.94 +£0.33 4.13+£0.57 3.19+0.48
50 3.97x0.16 3.00+0.10 6.03 +0.49 11.29 £1.97 7.05£0.37 11.72 +1.11
100 7.07 £0.62 4.10+£0.31 8.61+0.74 19.69 £2.11 9.31 +£1.95 28.41 £2.30
250 11.17 £0.94 4.16 £0.50 13.09 £1.53 39.68 +2.87 10.27 £1.67 43.32 +4.82
500 11.44 £1.15 7.65+0.86 15.84 +0.99 39.75 £2.70 26.01 £7.72 42.14 +6.35

F P 97.47* 55.74™

G 55.47* 27.70™

PxG 8.60™ 5.32*
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Tab.3 Effects of P availability on P utilization efficiency (kg - mg™") of three tested stylo genotypes in nutrient solution

. 60 d 90 d
cp/(mol « L77)
Fine stem Verano TPRC 2001-1 Fine stem Verano TPRC2001-1
10(CK) 1.01 £0.05 0.92 £0.06 0.97 +£0.06 0.66 +0.01 0.66 +0.01 0.70+0.03
50 0.48 £0.02 0.46 £0.02 0.44 +0.02 0.46 £0.02 0.43 £0.02 0.46 +0.02
100 0.29 £0.01 0.25 +0.00 0.31+0.01 0.28 £0.01 0.26 +0.01 0.28 +0.01
250 0.23 £0.00 0.21 +£0.00 0.24 +0.01 0.18 +0.00 0.19 +0.00 0.18 +0.00
500 0.21+0.00 0.18 +0.00 0.19 £0.01 0.17+£0.01 0.16 £0.00 0.17 +0.01
F P 416.27™ 685.37*"
G 2.89™ 1.29™
PxG 0.61™ 1.44™

DATHEREAR4RELAPLHME 78R PALE;CARE PxxCALERARVGREHA;ns: REF,

%% : P <0.001

£4 AEBERE IR PEEBRREEYE (umol - mg™ - min™') K9 m"
Tab.4 Leaf APase activity (jumol « mg™ - min ") affected by P availability

O 60 d 90 d
cp/(pmol - L77) -

Fine stem Verano TPRC 2001-1 Fine stem Verano TPRC2001-1
10(CK) 2.81+0.36 1.82 +0.18 2.68 £0.44 2.16 £0.22 2.65+0.28 1.71+£0.20
50 2.63 £0.04 1.89 £0.13 2.01 £0.41 2.16 £0.48 1.01 £0.22 1.92£0.38
100 1.29£0.22 1.44 £0.12 1.70 £0.30 1.04 £0.19 1.42 £0.15 1.38+£0.12
250 2.26 +0.48 2.20 £0.32 2.19+0.48 1.24+0.18 1.32+0.20 2.69+0.79
500 1.42 +£0.18 1.30+0.22 1.45 £0.17 1.06 £0.16 1.11 £0.23 0.82 x£0.07

P 7.34* 6.11*"

F G 1.88™ 0.15™

PxG 0.89™ 2.40"

D) ATHARES A4 RELAFHE + AFAR P ALE G AR PG HARERARNG L EHA ns: REF, *

0.05>P>0.01, * x:0.01 >P>0.001, %** :P<0.001

RS TEIBEHREXH L AR PR M BB EEE 14 ( umol » mg ™ + min ") By 0"
Tab.5 Root APase activity ( wmol + mg™" - min™") affected by P availability

O 60 d 90 d
cp/ (pmol - L7°)

Fine stem Verano TPRC 2001-1 Fine stem Verano TPRC2001-1
10(CK) 1.61+0.32 2.70 £0.31 2.12+0.39 2.01 £0.30 2.12+0.17 1.66 £0.49
50 1.64 £0.19 2.02 +0.25 1.33 +0.06 1.15+0.22 1.06 £0.07 1.46 +0.08
100 1.11£0.13 1.49 £0.12 0.96 +0.08 1.32+0.28 1.19£0.35 1.32+0.18
250 0.87 £0.02 1.30 +0.09 0.89 +0.05 1.39 £ (0.21 1.20 £0.17 1.92 +£0.47
500 0.98 £0.05 1.43 +0.10 0.99 £0.06 0.96 £0.13 1.13+0.18 1.10+0.25

P 19.35*™ 4.771°"

F G 14.10* 0. 49™

PxG 0.97™ 0.80™

DATHABEARIRELASTHME AR, P HLE, G ARR PG AL IR ARG LI A;ns: REF,
* % :0.01>P>0.001, #xx . P <0.001
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