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#. 5 NOP, &b 2 LL , 4> BE 1 NOP: NOP, #} 2 2 14 i % g 715 1% 22 57 2 %% , NOP,—NOP, &b B (1) B 11
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TR VKRG BRI, 28 1A %0, NOP AL B 8 77 B 5 70 SR B 26 B0 M o e ke &2 ) 448 o 177 3%
RN, 25 SR BT G R ARk 3, 5 NOP, AbFEAH L, NOP, AbH B i 7 8 22 57 2. % , NOP,—NOP,
A0 BEIEME 4 3.91%~17.12% (P<0.05) 5 A RUAEH 25 52 22 TR0 ot & 39 08 53 0 8 5.17%~17.24% + 4.92%~
18.27%+0.30%~2.49% , % 5 /AN i 2 (P<0.05) ; NOP,. NOP, &b ¥ 4 f#UK7 %57 5> 51 Eb NOP, Ak # [& 11 0.41% .
2.37%,NOP AbHE LV NOP, AL BRI I 4.87% » 2 7 A i 35 (P<0.05) . OP AbFRFR G 7= 8 A RS T ki i =48
B FRE T = AR R O B e T S BRI AR LB ES . 5 OP AR BEAR L, OP,—OP. AL BB it
FEER A RO A SR VRN B S SN B B R R A AU AR 43 9 7.76%~10.93%  11.49%~
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1 KAG > BT

. FrEE bR
1 RREBY (A B GEIHN Y TR /g AR B Rz - F) I B/ (kg hm?®)
NOP, 19.33+1.15d 65.78+12.46b 24.81+0.13bc 236.86+14.63a 5786.16+444.32¢
OP, 29.0042.00a 75.28+1.46ab 27.57+0.05a 176.21+12.65¢ 7 156.69+221.83a
NOP, 20.33+4.04cd 69.05+2.44ab 25.18+0.54bc 235.88+36.13a 6 012.23+465.50bc
OP, 25.67+2.08ab 78.83+4.61a 24.22+1.40bc 208.77+13.10abc 6 601.44+£608.37ab
NOP, 20.34+3.06¢d 74.80+7.42ab 24.89:£0.40bc 248.40+38.46a 6309.13+239.45b¢
OP; 24.67+2.52abc 68.29+5.86ab 23.68+1.86¢ 215.50+10.97abc 6 374.52+178.73abc
NOP, 22.67+1.53bcd 73.88+1.04ab 25.43+0.02b 231.24+11.47ab 6 776.90+141.41ab
OP, 25.00+2.65abc 70.95+1.55ab 26.93+0.14a 189.50+22.33bc 6 472.70+695.08abc

LN NOP 4bBEAH bL , B8 77 i 5 R ORI B R I OP, 22 7t Wi 3%, A3 AR R B OP, L OP, 22 7 12 3%,
T-RLJF BRI N OP,.OP, % 57 . 3% (P<0.05) . 5 NOP,.NOP,.NOP; & FEAH Lt , OP, .OP,.OP; Ab F B i 7 2 44
8 9 1.04%~23.69% , OP, 4b 2 Lb X} . NOP, A 2 [ I 4.49% 5 B Bk 250 A3 RUCHE 0 14 38 % 23 00 o8 11.49%~
25.60%10.30%~50.00% ; T-#7J5T & OP, OP, &b H 73 71| Lt Xt 2. NOP, - NOP, A4 3 14 1 11.11% 5.88% , OP, OP;
AR FE 3 53] EEX6E S NOP, NOP; Ab P 41 3.82% .4.84% ; OP, . OP, Kb B 45 S 2 18 1111 14.44% . 14.23% , OP A1 OP, Ak
HR 25 5% 2K 8.70%13.96%

2.3 MeRE G E KX TEBAEIR AR SRS S SR XS

2B KFER RRRPEBERR BV PE S P2 EARAR AR O R 8. B3 2 v 1, NOP Ab B3 18 7~ 5 5 4 BEHAR
FATR T T TR T P . 35 47 A 5 (P<0.05) 5 OP A B -7 i i -5 Y S U AR TR P ol TR T i P 38 41 AH 5%, &5 5
RGN R R RS RS M B3 IE A 2C (P<0.05) . TSI A B AN 4, W B 0 e A AR R M Tl
P T P R AR 7 B 7 AR S ), (AN S8 S S R T R R TR A Tl e T Vi M AN R R 7K e = i o ) ol 2 52 T 1)
HIEIRPR, 1038 A S AF T T 2R R AR R IR M W R i v M ) &5 SR TR R AR L, B AR
R TR Tl 2 g 5 1 39 2R 2% S KRG i AR o 1 4 A T 2R R AL ) R AR A o

K2 MU EFAITE S AT AR R BRI BEER RS M 6040 £ R 3

Lb s PR FRiE 5/ (kg hm™) HRREH/ AR iR TRFEg  SRRREY Chi - AED
SrBE -0.602* -0.239 -0.363 -0.403 -0.108
NOP 4 = s PR 0.437 0.205 0.203 0.556 -0.037
BN ES -0.195 -0.063 -0.056 -0.199 -0.131
— R Sy BN 0.459 0.495 0.561 20.088 20.05
op (gD oy 0.424 0.452 0.648% 0334 0377
VK -0.335 -0.234 -0.215 -0.624* 0.488
3% g

2R TR B EWE 7 30 5 4 FUKFE ™ B A AE 35 5 1) 00 3R, S R ] 2 8 B R /KRB AR 3R 2K
JE A RSO 4 S R R S R R, W P 3 24 (98.2~120 kg/hm?) , 77 5 b Jif FFRL R e R R R Y,
el A it FH it 5 (120~160 kg/hm?®) 5 77 8 SOFFRL 5T FRARM e ARHIE S0 I, AN IS 280 25 A0 T BEOR ™ & A R4
I Tt o 2 100 385 0 T K84 00 T 4 S 2 LA REURL K R S T R S BRI B S, TR B R S RIS T
B B 6.46 g/Fk (90 kg/hm?®) K, ki i B AKX T 98.2 kg/hm?, 3X 545 25 WS S5 I 50 45 SR ANAH — 8, FEE R A
Ry v BT 7K P e FH 8 Rl £ 30.68 mg/kg) o« T3S A A4 T BR 7= f A RURAIUR 40 T & 2 S PRI
J& T i i SRR S S T S PR A R B, Ul B AN R IE R 0 L 3G 48 77 X 3 S B R B A R
FEE TR0 &, D8/ SR REORL B 2 W B 3.23 /bR I, BEAR 77 B A AR S S R 0 MR RN
6.46 g/Fk (90 kg/hm*) F19.7 g/tk , FRAR = & A7 OB . Tk i =48 o

IKFEAS A A AR 2 R M B R i v ME R BUAS ], 23 BE 3 NOP Kb 3 AN OP Ah B /K 5 AR 2R 198 14 Tl I g v 12
0 it Tt 1) 38 T B A1, 3K 5 (0 2 e 3 R v R R IR g R il v 12 Y 4 10— B0 4T 22 R NOP
A TR 2 TR TR T U P I ol R P B84 I T B4 0, O Ak BEAR 25 18 1A gl 1682 il 7% 1 o It ol 100 488 o 7 PRI
R K R AARFFAE 70%~100% , A 78 2 AAEE NAR 22 S ] 5 A R MR A0 39 200l , {1 - 338 1ok 5 B /K A 2B K T
BEAG , 7T BE A2 NOP A B AR 2 I8 14 ol o A v P 389 00 1740 3= B2 R IR, i 348 4 7 X /KRB AR R R IA A2 OP Kb FEAR 3
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Effect of Phosphorus Application on Activity of Root Acid

Phosphatase and Yield of Rice under Oxygenatio
LIU Chongxian’, ZHANG Wenping"*', ZHOU Weijun’, ZHANG Wenjun', YAN Lijun*
( 1.College of Engineering, Hunan Agricultural University, Changsha 410128, China; 2.College of Resources and Environment,
Hunan Agricultural University, Changsha 410128, China; 3.Key Laboratory for Crop Germplasm Innovation and Resources Using,
Hunan Agricultural University, Changsha 410128, China; 4. Wenshui Natural Resources Bureau, Wenshui 032100, China)

Abstract: [Objective] The redox in soil controls plant growth and soil nutrient dynamics. The objective of this
paper is to experimentally study the effect of phosphorous application and oxygenation on activity of root acid
phosphatase and rice yield. [Method] The experiment was conducted in pots. We used the hybrid variety of C Li-
angyou 608 as model plant and P,Os as the P fertilizer. We examined four P application levels: 0 g/plant (P1), 3.23
g/plant (P2), 6.46 g/plant (P3) and 9.70 g/plant (P4), and two irrigation methods: conventional irrigation without
adding oxygen (NO) and with oxygenation(O). For each treatment, we measured the root acid phosphatase activi-
ty and the rice yield. [Result] With P application increasing, both effective panicle number and 1 000- grain
weight decreased first followed by a rise, while the grain number per panicle changed in opposite direction. In-
creasing P application suppressed root acid phosphatase activity at both tillering and jointing stage. At filling
stage, increasing P application first promoted enzymatic activity and then suppress it if too much P was applied
into the soil. Overall, seed setting was correlated with root acid phosphatase activity at jointing stage at signifi-
cant level, while the 1 000-grain weight rate was correlated with root acid phosphatase activity at filling stage at
significant level under oxygenation. [Conclusion]Oxygenation alone can significantly increase the yield, effec-
tive spike number and 1 000-grain weight at the price of reducing grain number per panicle. On the contrary, in-
creasing P application inhibited formation of yield. The theoretical yield of the rice was 6.46 g/plant (equivalent
to 90 kg/hm®) under oxygenation. Our results suggested that the effective panicle number, 1 000-grain weight and
grain number per panicle can be used as indicators to assess the efficacy of oxygenation. The root acid phospha-
tase activity under oxygenation is an important indicator for response of rhizosphere activity to oxygenation and
phosphorus application.
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