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The Effects of Organic Materials on Absorption Dynamic Parameter
of 3P of M. hupehensis Rehd. Root System
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Abstract: The uptake of phosphorus in three different types of roots system (absorbing roots, growing roots and brown roots)
of M. hupehensis Rehd. was affected by three kinds of organic materials and was in accordance with Michelis-Menten equation.
Treatment with various kinds of organic materials changed the uptake kinetics parameters of *P to different extent. The addition of
organic materials increased Imax and decreased Km as compared with the control. The value of Imax of three kinds of roots was in
the following orders: treatment with chicken manure > sheep manure > peanut straws in summer, and treatment with sheep manure>
chicken manure > peanut straws in autumn (value of Km was in the opposite order). Imax and Km of the three types of roots were
determined and it was found that Imax of absorbing roots was 7.4 to 8.7 times that of brown roots, and Imax of growing roots 4.7 to
5.8 time as large as that of brown roots. Km of brown roots was 1.1 to 1.5 times and 1.0 to 1.2 times those of absorbing roots and
growing roots. This means that the potential P uptake efficiency and affinity in absorbing and growing root was greater than that of
brown roots. The Imax was positively correlated with plant biomass in summer while showed no great significance in autumn.
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2.1.2 4K Imax. Km 48tk £ 1 B8R, AW
AR PR A KARAE B AL Imax 75 Ty 35k, Eux R (CKO
P25 T 84.9%, KmEIMIEL CK F#K T 34.4%, Lkt
H Imax F Km EE /N7 S5 WISARSEA AR A . 7F
AR b, BRI E R Imax K TR, Km
B (K2 WAMERTEE (TR,

2.1.3 WEOAFK Imax. Km 1924k ANEAHLY
FFARBE, 3 A TR B 1 e KIS 22 R Km {E
HEKZES, AR KT Imax F5H,
HZT, L CK BN T 28.9%. T, il To 2 M N 1 25.8%
A1 13.9%, LxfHAHLE, ¥IAR| THEEER (R 1.
*2).

x1 BURIRABRKEE N FSH Imax BT
Tablel The effects of organic materials on Imax of P of different types of roots
6 H June 9 H September
CK Ty T2 Ts CK T1 T2 Ts
WA Absorbing roots 25118A 2808bB 27820B 2685cB 2 4968A 2611bB 2818cB  2525bB
A4 KA Growing roots 1 6028A 2142bB 2082bB 1730cB 15938A 1 664bA 2027cB 1671bA
¥yt R AR Brown roots 287aA 370bB 361bB 327cB 288aA 353bB 356bB 324cB

N SPSS ZEit A F 3t FIZEARAN AL BLRIZE 0.05(/M55F1)M 0.01 CRG T8 /K LT T RE R . &2 H
significant difference was tested with SPSS in different treated data of the same type root at the 0.05 (lowercase) and 0.01 (capital) levels. The same as Table 2

% 2 BN IRABRIE TZESE Kn BRI
Table 2

The effects of organic materials on Km of P of different types of roots

6 H June 9 H September
CK T, T, Ts CK T, T, Ts
Wi Absorbing roots 166aA 122bB 127bB 160aA 173aA 151bB 132cB 156bB
4K M Growing roots 172aA 141bB 142bB 165cB 196aA 156bB 144cB 161bB
My ARM Brown roots 199aA 188bB 193cB 180bB 1958A 168bB 165bB 189aA
2.1.4 ARFIZEAM Imax. Km 25 WK, £ Km {55 ISR L ZZ3IA K (R 4.

AR T (AR TR ) e KRBOR R IR = 7 (R
3), RIABBARS K ARSH AR, B F=R R
) Imax S (O AR AR K 7.6~8.7 15 (Ehy 7.4~8.6
£5), KA LW AR 5.3~5.8 {5 (FTFH 4.7~
5.7 ). JLIRPR AT Re AN RIS AR BT B A 1 2L 0 R
AT WSO s 7R 70 3= IR T, AR K
FREAE SR, 4 E A SRR D) e 3 T A 5 1
@ﬁ[glo

AR Km AEA ], FEAHU & (AR TR
SHE RSB, B AR TR Km HeOBOR
H 13%~54% (HKEm 11%~25%), i 2E KR

£33 AFEZLEER Imax IHENES

2.2 REBERARBERSEYEMNXR

HIE 2 Frilh, B2 3 MR 15 KISGE 2 Tmax
L RARIN B W R IEA G, 3 IR A
WA REU R, h RP=0.99. WU A= KA
Imax LA (AR G RBUHZEA K, R 43500k 0.93
F10.92,

KT 3 SRR Imax Ly REAR 1 AP LR B IEA R,
HL AL, B AR, AR B Sk
ANy TR A SRR 14 5 KRG = g R bR AR 1 AR
RMEAE KT RIL T BRE 1

Table3 Therelative difference of Imax among different types of roots

6 1 June 9 J] September
CK Ty T, Ts CK Ty T2 Ts
Wi Absorbing roots 870 760 770 820 860 740 790 780
4K M Growing roots 560 580 580 530 550 470 570 520
AR Brown roots 100 100 100 100 100 100 100 100

DA (0 A TR Je KR SH %22 100, WRISCHR L A KR Sy JUAHRHE

The Imax of brown rootsis 100, the others are rel ative values of 100
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x4 FRERIR Km EHHENES
Table4  Therelative difference of Km among different types of roots

6 7 June 9 H September
CK T T, Ts CK T T, Ts
WY SR Absorbing roots 100 100 100 100 100 100 100 100
A KAR Growing roots 105 116 112 103 13 103 109 103
Myt AR AR Brown roots 120 154 152 113 113 11 125 121

DLIRBSCAR K TG 4R 100, AERKAR . 8 (A IR A EAHGHE
The Km of absorbing rootsis 100, the others are relative values of 100
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Fig. 2 Therelationship between Imax of root system and plant biomass (Left: in summer, Right: in autumn)
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4 i

WA A R AR Ay AR SRR o) i P W L 28 4
Michelis-Menten 2/ J %58 : I=Imax-C/ (Km+C); -
EFIRARIGE AN TP ARG ZE . SFIFEA I SR T
HRZ RIS ) )2 280 ($E 7 Tmax, B Km),
K75 3 AR Imax RIS S B> 8 A B> 10 A
FRALFE, FKZs g 2L 2R B SN AL S A0 AE AL B, ]
WO S A KRR A SRR B R W B0 ) 2 S 40
SRR, PR Imax Bk Km (b R
JFRR Imax f5z/I o Km (B K AR O ) dpe I ok
RE R BN G FnT A0 B3 EHOG,
KRB R B E K.
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