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Table 1 Effect of soil moisture on biomass and yield of

rice cultivated in aerobic soil with middle P application

KRR LHAKE R % Fa
Rice growth  Soil moisture  Root biomass Shoot biomass Weight of rice
(d) (%) (gpot™") (gpot™")  (gpot™")
30 W, (60) 0.47b 1.69a
W,(80) 0.91a 2.22a
W;(100) 0.69ab 1.80a
60 W, (60) 3.24c 11.23a
W,(80) 5.11b 11.51a
W,(100) 6.24a 11.96a
120 W, (60) 16.03a 41.53a 31.67a
W,(80) 17.90a 42.85a 34.30a
W, (100) 15.64a 43.33a 34.93a

H: R P FAFERREREEKTE0.05, FER
Note: With each column, values followed by the same letter are not sig-

nificantly different at 0.05 level, so is it in the following tables

2.1.2 HMEBENARBEKEEVEREN=ENE
o OMNE2FALUES, EHEE/KERBEMEFK
BRI 0%, PIEKRER . ZEEYEM™EME
BRI M., RS, 7 30 d 60 d B
AREHRAEYEEFEK,120d00 A EEHS

F2 thk(miEKER80%)FH4 TR
EEABEMBINRAKME
Table 2 Effect of P fertilization on biomass and yield of rice

cultivated 1n aerobic soil medium n soil moisture

KBEKRE R i} % b2 A
Rice growth P applied Root biomass Shoot biomass Weight of nce
(d) (P, gkg™ ") (g pot™") (gpot™") (gpot™")
30 Py(0) 0.25¢ 0.46¢
P,(0.0075) 0.65bc 1.63b
P,(0.015) 0.91ab 2.22ab
P;(0.030) 1.17a 2.44a
60 Py(0) 2.16¢ 4.32b
P,(0.0075) 5.39ab 11.16a
P,(0.015) 5.11b 11.51a
P;(0.030) 5.89%a 12.65a
120 Py(0) 8.49b 19.68c 10.57d
P,(0.0075) 17.22a 41.62b 25.03¢
P,(0.015) 17.90a 42.85b 34.30b
P;(0.030) 18.05a 46.99a 38.57a
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Fig. L Root/shoot in dry hiomass of rice cultivated on aerobic condition in the pot expenment

2.1.4 KHBZEMBRBEKBEDENTE
B mw  THEOK MR R X AR BEKELEY
BEMTRAREENEW A - FHMNZEAERT
SHEB(XI) ., MRWE KRB EZRREE, -
ETE30dF60 dBTHAE MR TR, HTE 120 d

BIZEAE RN B & X 2K RO T 5, B 2 IR 4R
BE KB 60 d B ZZH A B E5h, Hibg bk
B3 T HBIBRR W 2K 4 ) & 12 B AN B
B T HEMH R R ML TR, X UL K
B HAEMEM T HERAEZRMBE LR > £ >



533 ] B2l BR 4 - /K R 20 £F X 4038 F 14 3 X RAE K RS AE W & A B i 815

o EEAN RARED RAWE REE  GEDFEN, MRS AR Bk

HUIM He F OB R E oK K EINN K AE ]

MAHREHBER

R3 AMBEMREABEYRARN

Table 3 Effect of soil water and P fertilizahon on biomass and yield of nce cultivated in aerobic soil

304d 60 d 120 d
TR
. . i} ES % H E3
Variances analysis ¥R Gran
Root Shoot Root Shoot Root Shoot
HEB I P Supply (P) <0.01" <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
7K 537K F Water (W) <0.01 <0.01 < 0.0t 0.14 <0.05 <0.01 <0.05
KB EER PxW <0.01 0.70 <0.01 <0 01 0.76 <0.01 <0.05

) FRAHERENBRELE L (Duncan’s) p<0.01 KFEEEHER . TEM  Means that the differences between the treatments are less than

Duncan’s values, so 1s it in the following tables
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0.0300 g kg ' M+ KEN 80% B RE-
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2.2.1 +THKSEEXMNKEKEEYRM BN
A0 A4, YRR (P)A 5.250 g plot™'
B, L EEKEX REKBRMZEY E X
BT REKE, MR AEmALE, KBR . ZE
M BRI RL T B LI AR K B R 80% BT & &
L 60% B B . (B K A K RAMZEEY &2
KA, UK MEKEZRE A MR E, KK
ME KR ILE—8 WHERIETHAXAHT,EHE
FEEBX TR ERERBREREHNTE. &
HREGBRIERHEFE-EERRHREREK
BEKEHFEAERRER FEFRFTENEE .. —
RERLRFERAMESRE /N E—EBE LRH T
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Table 4 Effect of soil moisture on biomass of rice cultivated in

aerobic soil medium 1 P fertilization (120 d)

THEKE iz ES LR A
Soil moisiure Root biomass Shoot hiomass ~ Weight of nce
(%) (g plot™") (g plot™") (g plot™ 1)
W, (60) 479.9h 1 174b 1 068a
W,(80) 549.2a 1479a 1 232a
W,(100) 524.7a 1 319ab [ 099a

F5 k(A KEN80%)&K G THRMR
E2EKBEYBARI(120 4)
Table 5 Effect of P fertihzation on biomass of rice cultivated in

aerobic soil medium 1n soil moisture (120 d)

i B B iz E-S ek
P application Root biomass Shoot biomass ~ Weight of rice
(P, gkg™") (g plot™") (g plot™") (g plot™1)
Py(0) 434.6d 1 390b 1 069¢
P,(0.0075) 489.8¢ 1 466b 1 173be
P,(0.015) 549.2b 1 479b 1232b
P,(0.030) 631.0a 1 769a | 608a

2.2.2 JEBSEXKHEKFEEMEM SRR

%+ KB AREK B 80% B, MERE BN K S
REAYEHFEFEEENT R, LR HE
KEBRZ ,EZWEWR/D. BERE KBR.ZE
HE BRI B Y R R TR R 1 0 T B 3 0 s (B A R
BRI TR AR BIEREE
EH HMMOEEE/ D MEEYERAE — TN
IMAZE SRR B3 B R 0 B R RS 4 Y B
FIre B 5 R B PR A L 22 Rk B 3 B Ay iR
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Fig.2  Root/shoot n dry hiomass of nce cultivated in aerobic soil in the field experiment
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Table 6 Effect of soil water and P fertilization on biomass of

rive cultivated in aerobie soil

2= 5 4T Variances analysis # Root 28 Shoot ¥ AL Grain
HERE R P Supply (P) <00 <0.01 <0.01
K43 KF Water (W) 0.06 <0 01 <0 01
KBEZEER Pxw <00l 006 <0 05
:’: 3
3 4 #©

THREKBRAERES REKBEYRAZR]
WEBREE, H - EHNXEAER TR,
FELIFFR > 2K > W,

TEFBE(P, 0.015 ¢ kg DM AMB T, HEE K
BAHRMBKEN 60 MW RIEKBREL YR
FUAFRL =B, T 80% 1 100 9% B X 7K 76 i 4 4y & f



5

o] U BR 4 K A B4 X 4T 8 59 o X 24 K RS AR B A 7= B 1 B ) 817

PRIV B R, U0 7 R UE — A AR
TR 8K BRI KRR 809 MRtaEsEe
WEBEKBRAER S QAL RERNBE K E
RIEAKEA BT LI R BAEKR M A B, B
LI GHTT KRG RIER T2 RER .

LR KEHRAF KRN 80% KT, 8
TR R Y B R 7™ B 2 B & i 5% B 0 3% ho
S0, R T R 4T3 B b o DS AT K RS R AR AR B SR 3%
BRAA R LIEEBENRA, B ERR—
SEREEREE S R AR,

8 XM

U] fanss o IEC SBALa e WS I R BB . Sl
X ATRBE R R R R R .+ 48,2001, 5: 227 ~ 232,
Lu R K, Shi Z Y. Constraint characteristics of fertility constraint and
rebuilding measurements in degraded red earth [[] . Accumulation and
environmental sense of phosphorus in representative red soil region
(In Chinese) . Soils, 2001, 5: 227 ~ 232
(2] RAL PERW.BEA S5 BERXK- DX RREAEKE
P FE LR P E R AR, 1998, 123 ~ 125, Kang S Z,
Liang Y L, Ca1 HJ, et al. The Relation of Water-soil-plant and Its
Optimization Theory of Adaptation and Centrol in Drought Area (1In
Chinese) . Beijing: China Agriculture Press, 1998. 123 ~ 125
BRBEEE LR IRE . IR B KT KR a9 K 4 A
WS FASAS¥M, 2003, 14(3): 399 ~ 404, Qian X
Q, Shen Q R, Xu Y. Water utihzation efficiency and yield of paddy

—
w
[

under different water managements (In Chinese). Chin. J. Appl.
Ecol., 2003, 14(3): 399 ~ 404
(4] HE, WHFE, HTER. S BEAG T RKENED BN RE
BEEMEMER EME RS ER#HR, 2001, 7(3): 47 ~
53. Shi Y, Shen Q R, Mao Z S, et a/. Biological response of rice
crop cultivated on upland soil condition and the effect of mulching on
it (In Chinese) . Plant Nutrition and Fertilizer Science, 2001, 7(3) :
47~ 53
(5] HEWLHR BEE, % ARERELPEFENE N
oT st R EHHIT, 2002, 3: 70 ~76. Cui G X, Shen Q R, Cui
G Q, et al. Study on rice crop dry farming and its adaptability to aer-
obte environment (In Chinese). Crop Research, 2002, 3: 70~ 76
BRH,K—F, %EBE.§ LERSBHR. L HER,
1999, 36(1): 75 ~ 82.Yu J L, Zhang Y P, Zhang ] C. et al.

~—
(=2}
[

Study on the movement of phosphorus in soil. Acta Pedologica Sini-
ca, 1999, 36(1): 75~ 82

(7] GOH. KB, FEE%5 LEASBENNERFSTRES
B Y ER SR ¥IR, 1998, 4(1): 50~56. Shi Y,

Lin Q, Li SM, et al. Effect of soil water stress on nutrient distribu-

[8]

{10]

(1]

[13]

(14]

[16]

[17]

tion and yield of wheat (In Chinese). Plant Nutrition and Fertilizer
Science, 1998, 4(1): 50 ~ 56

BEHR, EEK KER,F FRALHKIRET & IEL
KEF R B . P E R F ¥, 1996, 29(4): 67~ 74,
Cheng X G, Wang D S, Zhang M R, et al. Effects of different soil
moisture conditions on winter wheat growth and nutrient uptake (In
Chinese) . Scientia Agricultura Sinica, 1996, 29(4): 67 ~ 74

We, BRETTER BRI A RESER LT B R
#£,1998. 222 ~232. Shan L, Chen P Y. eds. Base on Physiologi-
cal and Ecological Agriculture (In Chinese) . Beijing: Science Press,
1998. 222 ~ 232

Lt F M, Song Q H, Liu HS, et al. Effects of pre-sowing irrigation
and phosphorus application on water use and yield of spring wheat un-
der semi-arid conditions. Agricultural Water Management, 2001,
49: 173 ~ 181

TR ER, W, FM¥, % RS AR B0 B Ak RS #E
BTN K5 R R AR . B2 4],2003, 40(6) : 901 ~ 907.
He Y Q, Shen Q R, Wang X X, et al. Effect of soil moisture and
phosphorus supply on water consumption and water use-efficiency by
paddy rice cultivated in aerobic soil (In Chinese). Acta Pedologica
Sinica, 2003, 40(6): 901 ~ 907

ER EHR,LEH, 5 KBRERST LHWAKS 5%
BEEAE W K T EFEFIR 2003, 17(2): 5~8. He Y Q, Shen
QR, Kong HM, et al. Effect of soil moisture on phosphorus con-
tents of red soil under rice cultivation in aerobic soil condition (In
Chinese) . Journal of Soil Water Conservation, 2003, 17(2): 5~ 8
Tk EHRBKEMEIRMSHAER e 58
WAL, 1999. 145 ~ 148. Wang D S. ed. Cooperated Effect and
Interactive Model between Water and Nutrient in Upland Field ( In
Chinese) . Berjing: Meteorologic Press, 1999, 145 ~ 148

REW. RAL BEEAMBERMLNET]RKTHE
BRI . LR 5K LRI 1997, 3(1): 61~ 68,
Liang Y L, Kang S Z. Effect of irrigating-limited and phosphorus
supplied on yield and water use of winter wheat (In Chinese) . Jour-
nal of Soil Erosion and Soil and Water Conservation, 1997, 3 (1):
61 ~ 68

BER RAT,ER,H TR YRS EK SRR ¥ B
KR LA,2002, 2: 4~7. Zhao YF, WuK N, LiL, e
al. The effect of the combination of RDI and fertilizer phosphorus on
maize in seedling stage (In Chinese) . Agriculture Science of Henan,
2002, 2: 4~7

He Y Q, Zhu Y G, Smith SE, et al. Interactions between soil mois-
ture content and phosphorus supply in spring wheat plants grown i
pot culture. Journal of Plant Nutrition, 2001, 25 (4): 913 ~ 925
Wang HY, Zhou J M, Chen X Q, et al. Interaction of NPK fertiliz-
ers during their transformation in soils: [l . Transformations of mono-

calcium phosphate. Pedosphere, 2004, 14(3): 379 ~ 386



818 + =T = 154 B 2 %5

EFFECT OF INTERACTION BETWEEN SOIL MOISTURE AND PHOSPHORUS
ON RICE CULTIVATION IN AEROBIC SOIL CONDITION

He Yuangiu' Li Chengliang’ Wang Xingxiang' Xiong Yousheng' Shen Qirong®
(1 Institute of Soil Science , Chinese Academy of Sciences , Nanjing 210008. China)
(2 College of Resaurces and Environmental Sciences . Nanjing Agricultural University , Nanpng 210095, China)

Abstract Both field and pot experiments were carried out to study effects of interaction between soil moisture content and
P application rates on biomass and yield of rice cultivated in aerobic soil. The results show that the effects of soil moisture content
and P application rate were significant on biomass and yield of rice growing in aerobic sotl. and the interactive effect of the two
factors was very evident, showing a sequence of grain > shoot > root. Although the biomass and yield of rice had been hardly af-
fected by soil moisture content, when it was 80% or 100% of saturated water content (SWC), but markedly by soil moisture
content 60% of SWC. Biomass and yield of rice increased with the increasing in P application rate in the aerobic soil, showing
that the soil moisture content 809% of SWC was enough to maintain rice growth in the aerobie soil. In order to gain higher vield
of rice, it is essential to pay attention to P application or take some measures to improve soil P utilization efficiency .

Key words Red soil hilly area; Interaction between water and phosphorus; Rice cultivated in aerobic soil; Biomass and

yield



