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Abstract: A field experiment was carried out to reveal the effects of conventional fertilization (CF), formulated
fertilization(FF) and postponed application of phosphorus fertilizer(DAP) on phosphorus accumulation and its utiliza-
tion efficiency, as well as grain yield and economic benefit in rice. The results showed that the phosphorus absorption
and accumulation in rice of phosphorus in FF and DAP were higher than those in CF. And the contribution rate, ab-
sorption efficiency, agronomic use efficiency and partial fertilizer productivity of phosphorus in FF and DAP increased
significantly (P<C0.05) compared with CF. Moreover, under the same phosphorus level, the phosphorus accumulation
amount and net absorption amount of rice during the later growth period in T, (basal P : topdressed P = 7 : 3) were
6.86% and 20.07 % higher than those in T, (P used as basal fertilizer). Meanwhile, the contribution rate, absorption
efficiency, agronomic use efficiency, partial fertilizer productivity and physiological efficiency of phosphorus in T; in-
creased by 36.56%, 23.10%, 46.16%, 7.09% and 18.25% , respectively. Compared with T, , the grain yield and out-
put-input ratio also increased by 7.09% and 7.04%. The results indicated that FF, especially DAP increased phosphor-
us absorption and accumulation in rice during the growth duration, as well as the P utilization efficiency, grain yield and
output-input ratio, which had a positive effect on increasing production and efficiency.

Key words: formulated fertilization; postponed application of phosphorus fertilizer; rice; phosphorus utilization efficien-
cy; yield
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Table 1. Scheme design of the field experiment.

R E K FERL % (Chin J Rice Sci) 45 30 %45 1 W (2016 4E 1 )

Bt R v iz - B 1 8 2t — 22 A0 ALK R R L 7
Jil JIES 0 G 2 i S 14 B 2 B 1A L R A0

1 MRSk

1.1 iR

P[] 38 6 6 38 7F & O I T B T B AT L %
Mo TV R AL R KO L AT IY T AR A
116°28' ~117°03", 4t 4 30°20" ~30°50" Z i, ik 46
SO FOT 30 HERE 7 & EOK R R
1.2 R

BEEOK R S FE R E — 5, L - 5K
. #Emod&ei T . 2R 1.99 ¢/ke JF A 146.07
mg/kg B HE 18.72 mg/kg. H AL 145.97 mg/
kg.pH 1§ 5.66 .G HLIR 37.57 g/kg; + A 50wk &
AL TP AR K. AR R R A R R R 5 AR (N
18%.P,0; 12% K, O 15%)  JRE (N 46 %) ., i
R 45 (P, 0512 %) fil KCI(K, O 60%)
1.3 iRigit

MR 22 88 T H 2006 — 2013 4E 4 B+ 5%
A3 0 7 4 - 2 5 B 34147 F () IR RSO R 5
iz BEH bR P B (9000 kg/hm?) il T B AR 4 3 5L
Jiti (T, s 7E LRl | L 3 30 %0 1) 3 e % )5 A% A o Bl
JE L T R W B I % Ah BT, ) 5 AR 4 a8 56 FT e 52 0
TS S EA B RLRE T, IR E T
X HEAE B CT5 ) 5 1024 b A B Y 2 488 it I 35 Sy & B0 i
JECT, ), H At A & A AR ki 28 0L 1,
1.4 RIGIRME

WAL E 5 AN, B 3 RER I
15 AN/NXK L BA/PNXTE R 40 m®  BEVLIX HiH . 4%

I e st AT it FH L B WAL it L 3]
Fertilizer application level CHERE = 53 BEAL « FRAL) LI+ BT
Qb $g (kg » hm ™) N fertilizer application P fertilizer application
Treatment proportion proportion
N P,O. K,0" (Basal ¢+ For tillering ¢ For (Basal + For
panicle initiation) /% panicle initiation) /%
T, 199.5 123.0 72.0 75+ 25:0 100 : 0
T, 180.0 105.0 105.0 40+ 30+ 30 100 : 0
T, 180.0 105.0 105.0 40+ 30 ¢ 30 70 : 30
T, 127.5 90.0 45.0 40+ 30 = 30 100 = 0
T, 180.0 0 105.0 40+ 30 ¢ 30 —
DI 4G

*, Potassium fertilizer is applied as the basal fertilizer.
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Table 2. Contents of total P accumulated in rice at different growth stages. g/kg
S 0 P ELREE] A
At Tillering Jointing stage Heading stage Maturity stage
Treatment E s E i Tl E s T
stage Stem Leaf Stem Leaf Panicle Stem Leaf Panicle
T, 2.974+0.07 b 3.10+0.17 a 2.44+0.08 a 2.57+0.29 bc 2.12+0.17 ab 2.084+0.10 b 1.0940.25 ¢d 1.004+0.03 ¢ 3.0040.38 ab
T, 2.914+0.10 b 2.904+0.07 ab 2.24+0.10 b 3.12+0.06 a 2.30+0.11a 2.3440.13 a 1.40%0.03 ab 1.46+0.06 ab 3.1740.26 a
T, 2.8540.09 b 2.8940.25 ab 2.254+0.12 b 2.81+£0.02 ab 2.28£0.03 ab 2.2940.11 ab 1.57+0.14 a 1.5140.03 a 3.324+0.02 a
T, 3.30+0.02 a 2.824+0.04 b 2.29+0.03 b 3.01+0.12a 2.29+0.08 a 2.404+0.05a 1.2940.09 be 1.434+0.07 b  3.0840.02 ab
T 2.184+0.04 ¢ 2.794£0.02 b 2.20£0.05 b 2.314+0.25 ¢ 2.06+0.10 b 2.07£0.17 b 0.86+0.06 d 0.96+0.02 ¢ 2.67+0.15 b

6] 5] th AN 6] S B 7R 0.05 AKP ERERBE=3), T,

Different lowercase letters within a column indicate significant difference at 0.05 level (2 =3).The same as below.
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Fig. 1. Total P accumulation of rice in different growth stages.
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Fig. 2. Net P absorption of rice in different growth stages.
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Table 3. Influence of different fertilization practices on fertilizer-P utilization efficiency in rice.

WL DTk 8 A R ST ) 3R AL A 27 R T o Tl N AR 2 7 g T S A 3 ) T R
Ak B Contribution Absorption Agronomic use Partial factor Physiological
Treatment rate of P efficiency of P efficiency of P productivity of P efficiency of P
/% /% /(kg+ kg D) /(kg + kg D) /(kg+ kg D)
T, 4,90+1.36 ¢ 9.5841.69 d 3.1741.46 ¢ 67.26+3.36 ¢ 73.15+£12.49 b
T, 15.404+0.79 ab 19.704+1.46 b 13.93+0.50 ab 90.71+£5.86 b 162.22+6.38 ab
T, 21.03£3.60 a 24,254+0.33 a 20.36+4.89 a 97.14+1.72 ab 191.81+£27.26 a
T, 10.12+3.60 be 16.56+1.60 ¢ 10.33+3.51 be 99.58+£1.59 a 132.82+£33.93 ab
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Table 4. Influence of different fertilization practices on yield components of rice.

o E K &R % (Chin ] Rice Sci)

5530 5 1 2016 4E 1 HD

AR i
i (EYEFER A I TR E s
pogil Productive )
Grain number Seed-setting 1000-grain weight Yield
Treatment panicle number )
) per panicle rate /% /g /(kg + hm*)
/(10" « hm %)
T, 223.06%+10.96 ab 188.10+19.58 b 78.5744.05 ¢ 29.1440.30 b 8 272.5+107.2 ¢
T, 228.75+15.23 ab 248.454+10.09 a 82.4044.33 be 30.0140.21 a 9 525.0+384.1 ab
T, 248.094+6.13 a 203.504+19.69 b 87.8643.62 ab 30.0540.05 a 10 200.0+£244.2 a
T, 242.784+17.77 ab 173.40£6.50 b 93.3344.04 a 30.2940.23 a 8 962.5+137.1 be
T 210.544+13.55 b 183.00+10.59 b 80.65+6.08 be 29.2340.31 b 8 062.5+266.9 ¢
x5 AEAEEBLENKEFERZFUENZ N
Table 5. Influence of different fertilization practices on yield and economic effects of rice.

s B A i i PR
e A ‘

Yield Yield increase Cost Profit Output-input

Treatment ) ) )
/(kg + hm %) /% /(Yuan *« hm %) /(Yuan *« hm %) ratio

T, 8 272.5 ¢ — 218 8.83 233 28.4°5 10.66
T, 9 525.0 ab 15.14 207 9.42 268 60.5 0 12.92
T, 10 200.0 a 23.30 207 9.42 287 64.0 0 13.83
T, 8 962.5 be 8.34 143 7.08 252 74.2°5 17.59

PRZEAH | i B R B A ) AR 4 A I AR 23 5 4 2.08 TG/ kg 12,38 JC/kg 0.70 TG/ kg M 2.70 JC/keg I AL I 2,82 JC/ke ITHL A

TAERIEARA .

The prices of urea, KCI, calcium superphosphate, Sierte compound fertilizer and rice are 2.08, 2.38, 0.70, 2.70 and 2.82 Yuan/kg, re-

spectively. The cost of labor is not included in the total cost.
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