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Table 1 Effect of soil moisture on available P contents (mg kg™) under aerobic rice cultivation in the pot experiment with P
application rate being 15 mg kg ™ soil

+aEAKE RIS R R K H Treatment time L2 MR
Soil moisture Pre-treatment 30d 60d 120d Significance test
A 7.53¢cY 4.70h 430i w2 <0.01
W, 9.23 7.83b 5.13 ¢ 5.60 f DY <0.05
W, 8.53a 6.80 d 597e W>D <0.01

DEFF— R i E R 2256 2 = R (Duncan’s) p<0.01 7K P62 #PE % 5 The same letters following the
data in the same column mean that the differences between the treatments are insignificant by Duncan’s test. 2)W, 37K
A-¥ Soil moisture treatments. 3) D, SEAET 7] Sampling time. T~ % [A] The same below

Tt EE NS LA O S R AR LR 20 AT M, it B A R AR I B ) 21 38 ROl 5 A
BEMEW, HoFHRNZEMAEANE. SWIHHL, RS (P 4h, SBEILALBRFIK
e CL3AA O S Y W R P, HRERM I R B T B A, LR 5 RSO R IR . A
A B AL P T 203 2 5 AR KON . iR AL B> TR A B S IR B AL B> T AL B . A2/ AR AR K
FErR, B AL B 2L RO S B 2 i T IR, T AT AL B A R S R R AR A B U S
REBRAIAR B . IR R A P RO BEAE A B AT AT 2 KRR AE KR B IR 2L, R AN R 1
WRRA T2, T HLBR 2L O A RO S . TR, P BT R B e LR RO A R I
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Table 2 Effect of P fertilization on soil available P contents ( mg kg™) under aerobic rice cultivation in the pot experiment

with soil moisture content being 80% of the soil saturation moisture capacity

i Tk AT I KHL Treatment time LR A
P application Pre-treatment 30d 60 d 120 d Significance test
Po 4.60 h 4.40i 2.40 k pY <0.01
Py 93 6.23 e 4.70 h 3.30j D <0.01
P, 7.83d 5.13¢g 5.60 f P>xD <0.01
P3 1153 a 9.97b 9.60 c

1)P, il 43 Phosphorus application rate
R 3L, B 60 d K AMARERAY, 218K AR BN PR 5t £ 5 2 S 14 5 35
K, B ZF A HAE R R .
3 FRARIG PR ARG TR S A8 A FH G 134 RO 5 B 1) 5 )

Table 3  Effects of soil moisture, P fertilization and their interaction on soil available P contents in the pot experiment

A5 23 Hr Variances analysis 30d 60 d 120d
P <0.01 <0.01 <0.01

w <0.05 0.29 <0.05

P>xW <0.01 <0.01 <0.01
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A R A R N AR ROR, TTTE 60 d A1 120 d FHSANMMEEE RN (B D)o X BB E N 1
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Fig. 1 Effect of soil moisture and P fertilization on soil available P contents in the pot experiment
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Table 4 Effect of soil moisture and P fertilization on biomass of rice (g pot™*) under aerobic cultivation

S OB 30d 60d 120d
Treatment W, W, W3 W, W, W, W, W, W;
Po 0.54Bd 0.71Ad 0.59Bd 3.25Cc 4.56Ab 3.96Bc 22.95Bc  41.06Ac 41.80Ac
P: 151Cc 2.28Ac 1.88Bc 12.65Bb 16.55Aa  16.14Aab 70.89Bb  83.85Ab 83.62Ab
P, 2.16Cb  3.13Ab  2.49Bb 14.47Ca  16.63Aa  18.20Aa 89.23Aa  95.04Aa  93.89Aab
Ps 2.66Ba 3.61Aa 3.23Aa 14.27Ba  18.54Aa  15.41Bb 92.76Aa  103.6Aa 98.80Aa

e FAT RS P RAFRIRIR Z 5L 5% R F KT RSN FREARFR R 2718 5%5 2K F-. "~ A Note: Different
capital letters following the data in the same line indicate significant difference at 5%. And, different lowercase letters
following the data in the same column indicate significant difference at 5%. The same below

TR IRICAN e XS /KA R B IR LR 5. ATRAE Y, ROBGRAE T, SRR b
HEFWNEREZERN, BERSCE DR RS > T S HT, AR K 3 A AR 2 xR W (5
Wi 5.2 o R 3K SRR AR, KRR B it S AR Iy h K AR BE > Ry /K AL BES IR AR B o[RS
BEE BERE KT R s, AR RGN 2, (A 60 RIN WPy AL B R BHAT AL B B R N RE. £
R 73 A0 it Bk ) (5 LA P o A AR D R A AR AN A, o H Al B R B 3 (R 5E
HAEM (R6).

2R 5 7RI IRt Bt BT S KRR Tl 2R AP R

Table 5 Effect of soil moisture and P fertilization on P uptake of rice (mg pot™) under aerobic cultivation

AbE 30d 60d 120d
Treatment W, W, W; W, W, W, W, W, W;
Po 0.36Cd 059Ad 0.41Bd 2.10Bc 2.89A¢C 2.88Ac 9.53Cc 16.17Bd 20.89Ad
Py 2.61Bc 3.72Ac 2.29Cc 10.09Bb  13.38Ab  12.69Ab 35.26Bb  41.18Ac  37.36ABc
P, 486Bb 561Ah 3.70Cb 14.78Ba 14.98Bb 17.23Aa 49.04Aa 53.91Ab 48.18Ab
P3 7.21Aa 7.85Aa 5.83Ba 16.07Ba 18.01Aa 16.02Ba 53.09Ba  72.10Aa 69.56Aa

TR IR AN Tl B 52 ELAT F N KRR AE VB A R 2 LR 6. R R KR A= P & AN
WER LR, ATLUEH, EARMBKCT T, KBS R AKRERREK, HR@ R/ e T
KR AR, ARG AIE T, IRE BB 828 KB A EmwiE, HAERH
Ko 24T 25 U A R
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Table 6 Interaction of soil moisture and P fertilization on biomass and P uptake of rice under aerobic cultivation

A5t £ & Biomass W 1 1 P uptake
Variances
P <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
w <0.01 =0.13 <0.05 <0.05 =0.96 =0.11
P>W =0.70 <0.01 <0.05 =0.14 <0.05 <0.01

2.2 BB 2R AE T KSR i B £ R S R IR M

BB A N K IROUN ZU88A7 R & B LR 7. AERBRACEER, HEK O X B A g
CLNEH R S A IR E R, A FEREER A B2, AV RN BN, 5
IR HTAHEL, IR MUK A BT, Z03A R 2 F R B RAE I (8] A SE S T v, (ELS MR AS 83
ANTFIZK 73 REHEN 208 R0 5 AR O s KA B> R K AL B (K AR BE

RT MalEHy 30 mg kg™ LA T K AR 1 B LA R S

Table 7 Effect of soil moisture on soil available P contents (mg kg™*) under aerobic rice cultivation in the incubation
experiment with P application rate being 30 mg kg™ soil

IR Time B E VAL
T:“/_\’\ = Y A\ S5
LKA Rk ] 5d 15 30d 45d 60 d Significance
Soil moisture  Pre-treatment
test
W, 9.72d 9.79d 8.71e 11.40 ¢ 10.49 cd W<0.01
W, 9.23 1291b 13.20 b 13.33b 13.18 b 14.41 a D=0.79
W3 9.96d 10.27 d 10.11d 10.33d 8.29¢e WxD<0.01

BT X LT R S IR LR 8. FEFUKAAETT, RE T BRI Bl B AR AL I )Xo 4158
GRS RGNS ERER, AXHEERHE. it K &, (R 350G 2 & Bk
it T PO R T v s (ELARR T T v Tl Ak R 1) 14 2 SR VS TR My 7.97~9.16 mg kg™, 35 i TR A i Ak
F[A] (0.22~3.97 mg kg™) BRI AL A] (1.40~2.89 mg kgD 175 5. FEAGEERI AL B
PAR LA o & BB A I R A K T R s SRR T WA WA B v, T TE SR ABL ks S e
T I — S s . MRS T et 30 mg kg™ LI, AT SRAEEHE T i 384 s & A
A TIRIGAT IS &, XU, iRy 30 mg kg™ AT BE R TR i A SO A R,
AR 2R 10 3Bk 24T M o B, T ELGH M X AR b 2R P2 AT R R gt B A S B 3

8 80%IMIMEANRE KB 45 M B X B 7 1A R I

Table 8 Effect of P fertilization on soil available P contents (mg kg™*) under aerobic rice cultivation in the culture experiment
with soil moisture content being 80% of the soil saturation moisture capacity

IR KL Time BE AT
S VA
E{Eﬁ?_ii_ I HT 5d 15d 30d 45d 60d Significance
P application Pre-treatment
test
Po 973 3.52 0.91 3.15 8.63 341 P<0.01
Py ' 3.74h 4.87fg 4.12gh 5.20ef 5.93e D<0.01



P, 12.90d 13.20d 13.32d 13.17d 14.41c P>D<0.01
Ps 15.55b 16.09ab 14.47c 15.50b 16.83a

B R SR AE N KT R OUA it o 2 S S T 2D R & B L3R 9. TEBEE UM B 45 d
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A BN s 203K PR OU AN e 138 580 21 33 Rl 5 R B R B S HAE
RO ZLHORIIRDL it Wt B S HLAZ TLA P 8 1 3 Rk i s

Table 9 Effects of soil moisture, P fertilization and their interaction on soil available P content in the incubation experiment

AR 2 43 KT Variances analysis 5d 15d 30d 45d 60 d
P 0.14 0.06 0.08 <0.05 <0.05

w 0.56 0.62 0.59 0.32 0.50

P>XW <0.01 <0.01 <0.01 <0.01 <0.01
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Fig. 2 Effect of soil moisture and P application on soil available P contents in the incubation experiment
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Effect of soil moisture and phosphorus application on concentration of

available phosphorus in red soil under aerobic rice cultivation

He Yangiu  FanJianbo  Li Chengliang Liu Xiaoli Song Chunli
(Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract Pot and incubation experiments were carried out to study effects of soil moisture and
phosphorus (P) application on soil available P content in a new rice cultivation system, i.e. aerobic
cultivation of rice crop. In the experiments, significant effects were observed of both soil moisture and P
fertilization, and more of the interaction between the two, on soil available P content, and on biomass and P
uptake by rice, as well. The content of soil available P in the tested soil increased with increasing soil
moisture and P application rate, but decreased with growth of rice. Biomass and P uptake of rice increased
with increasing P application rate and growth period of the crop, and peaked when soil moisture was
moderate in content. Therefore, when the rice field is ensured soil moisture being 80% of the soil saturation
moisture capacity and conventional N and K input, P application at 67.5 kg hm™ is adequate to meet the P
requirement of rice for growth in aerobic soil.

Key words Aerobic rice cultivation; Soil moisture; P application; Available P content



