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Table 1 Basic fertility of soil tested

oy my A A8 s Wi A i
Year  Season Total nitrogen  Total phosphorus  Total potassium Al.kall-hydrolyzed Available Available potassium  pH
(g/kg) (g/kg) (g/kg) nitrogen (mg/kg)  phosphorus (mg/kg) (mg/kg)
2021 BfE 1.14 0.54 12.66 219.80 13.47 240.00 7.15
b 1.28 0.60 12.34 189.00 18.91 260.00 7.17
2022 BfE 0.79 0.37 11.98 141.58 7.79 170.00 7.19
WA 0.81 0.39 12.01 161.00 8.02 180.00 7.21

A 8 187 PH 2L VG P AR & R SRR R L WA
K H B ARG, Az 3 AR AR I 7 9 R A K =B
S T AR A T E S = AT . AR
o Tl RIEFH 2 AR it P B 39 00 R 250, WA FH 1 45
(P45) . 75 (P75) #1105 kg/hm? (P105) 3 /MK
F, HERAHEREAE (PO) AL DL SRR K,
Jite FH s A 4 AR (S1) AIFEAE : AHAE=2:1 (S2) 2
AT, b 7 ANMREE (R 2D, BENLX 4L, 3
WES, /NI 5 mx10 m, /X a5 HE (5
25 cm, = 30 cm) R CAB K AR BRI, ML B
13.33 cmx23.33 cm. FACFZE (N) |« # (K20)
it P — 50, Y908 150 kg/hm?, 2 DLFEAE  BIE=2:1
177 N . BALHIRE, B HSEAE, BEAER
I IR .

*2 HELERRS

Table 2 Test treatments and codes kg/hm?
o SO
Jise ] ==) T AL Y Application dosage
Treatment A Amount of in different periods
number Treatment phosphate - "
! fertilizer AL e
Base fertilizer  Ear fertilizer
1 PO 0 0 0
2 P45S1 45 45 0
3 P45S2 45 30 15
4 P75S1 75 75 0
5 P7582 75 50 25
6 P105S1 105 105 0
7 P105S2 105 70 35

2021 SERFET 3 H 21 HIEFR, 4 H 17 Hii %
JE, 4 H 22 H##R, 5 H 28 HiA/rBERM, 6 A
10 HiE e, 6 A 25 HikFRUH, 7 H 16 H A
Wk, EE W 117d; 2022 F£5FET 3 H 19 HiE
B, 4 A 13 HEEIEAE, 4 A 18 HEHR, 5 H 23 H
R BRI, 6 A 5 HiiBAE, 6 H 22 HiAF
W, 7 1 16 Hzliedl, 24F 118 d.

2021 “EMERE T 6 H 26 H#EF, 7 H 20 Hjitid
JE, 7 A 25 HEg#k, 8 A 25 HikBek, 9 H 8

HutiEM, 9 A 21 HIAFHEHA, 10 H 24 H sk
), £4FW120d; 2022 FHERET 6 26 Hi%
B, 7 H 18 HFEAE, 7 H 23 H&#, 8 H 20 H
A EERRI, 9 A 11 HiiBAE, 9 H 26 Hik5%
M, 10 H 26 HEcuscHl, 2480 1224d.
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ROHEL (80 JX//NIXD AR BRI A MU R
INXEURE 5 %, BEERRIEL. TR EMG SR, it
HIR e E; f/NXE 80 JUM SEPRE R, &P
% 13.5% 5K E T
132 FTHaRES TEKREEEED. SR,
JREASA R /N X AR B P 2R BE AL (RRED BURE b
3FE, K. b, BESESELS, 105 °CF AT 30 min,
80 °C MMt R {H H J5 PR o
133 #RHoBREZ  BECGHE TR SR 100
Hif, K H HaSO4-Ho0, v TH R 5 I 52 & 28 B A
W B RIS AR T EMA. B
PR EREITHE ST R WICE, FHHEFRSIRIL
R SRR

RO, B RWULE (kg/hm?) = kKT 5
OB, B BE;

AOBE. B RROEE (kgkg) =& (B,
B IR/ (B B &

A OB 8D RPHAE (kg/kg) =R~
B (B ) RERIE;

BB B0 WA= (kglkg) == &/HiA
(g, 8 &,

BRAEFI R R (%) =[ Chf i X Hh 350 5 I8 flf
AN it Bl DX b b R R D /it B ] > 100
1.4 HIELIE

K H Excel 2010 #2056 #dis , K H SPSS 22.0
BAFREAT A B i, RAR/DNEEERE
(least significant difference method, LSD) 47 E
FHEAE (P<0.05) .
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Table 3 Dry matter accumulation of double-cropping rice under different phosphate fertilizer treatments in 2021~ t/hm?
¥ Early rice % Late rice
Jogiil
Treatment 7y BRI FRUH A 53 BERR A e
Peak tillering stage Full head stage Maturity stage Peak tillering stage Full head stage Maturity stage
P45S1 1.46b 7.43¢ 9.62¢ 1.78¢ 7.93¢ 13.86¢
P45S2 1.43b 7.22¢ 9.90c 1.71c 7.86¢ 14.03¢
P75S1 1.59a 8.78a 11.70a 1.94b 8.86b 14.29bc
P75S2 1.54a 8.21b 10.95b 1.91b 9.63a 14.81ab
P105S1 1.60a 8.85a 11.80a 1.94b 9.68a 14.22¢
P105S2 1.53ab 8.64a 11.52a 2.23a 9.92a 14.96a
PO 1.40b 6.71c 8.95¢ 1.65d 7.43d 12.30b
P45 1.45b 7.33b 9.76b 1.75¢ 7.90c 13.95a
P75 1.57a 8.50a 11.33a 1.93b 9.25b 14.55a
P105 1.57a 8.75a 11.66a 2.09a 9.80a 14.59a
S1 1.55a 8.02a 11.04a 1.89a 8.82a 14.12a
2 1.50a 8.35a 10.79a 1.95a 9.14a 14.60a

P45 {3 P45S1 FI P45S2 [{°FI5 1, P75 403 P75S1 A1 P75S2 (-FH)fE, P105 143K P105S1 1 P105S2 f9-FH)fE, ST L& P45S1. P75S1
F1 P10SST HIT3518, 'S2 403 P45S2. P75S2 Fl P105S2 WU T ¥ . AEVNG FRERRESIEIE E R BE (P<0.05) . FHE.

P45 indicates the average of P45S1 and P45S2, P75 indicates the average of P75S1 and P75S2, P105 indicates the average of P105S1 and P105S2,
S2 indicates the average of P45S1, P75S1 and P105S1, S2 indicates the average of P45S2, P75S2 and P105S2. Different lowercase letters indicate
significant difference in data in the same column (P < 0.05). The same below.

T4 202 FRBINIEBVNEETYRREE

Table 4 Dry matter accumulation of double-cropping rice under different phosphorus fertilizer treatments in 2022  t/hm?
EL75 Early rice % F5 Late rice
JOSE
Treatment 7 BEREIY F A e 7y BEREIY A R
Peak tillering stage Full head stage Maturity stage Peak tillering stage Full head stage Maturity stage
P45S1 1.14c 7.80b 10.53b 1.58¢ 9.03¢ 14.26b
P45S2 1.16bc 7.20c 9.14c 1.69d 8.73¢ 14.50b
P75S1 1.19bc 8.05ab 11.74a 2.14b 9.30b 14.86ab
P75S2 1.15¢ 7.26¢ 10.85b 2.38a 9.94a 15.26a
P105S1 1.43a 8.30a 11.79a 1.90c 9.63ab 14.54ab
P105S2 1.22b 7.91ab 10.96b 2.06b 991a 14.94a
PO 0.85¢ 6.41c 8.63¢c 1.4d 791c 12.93b
P45 1.15b 7.50b 9.84b 1.64c 8.88b 14.38a
P75 1.17b 7.66b 11.30a 2.26a 9.62a 15.06a
P105 1.33a 8.11a 11.38a 1.98b 9.77a 14.74a
S1 1.25a 8.05a 11.35a 1.87b 9.32a 14.55a
s2 1.18b 7.46b 10.32b 2.04a 9.53a 14.90a
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Table 5 Yield and its components of early rice under different phosphate fertilizer treatments in 2021

s . R i T B S B
Treatment Effective panicle number ~ Number of grains Seed-setting IOQO-graln Theoretical yield Actual yield
(x10%hm?) per panicle rate (%) weight (g) (t/hm?) (t/hm?)
P45S1 4.55ab 87.91c 77.73a 26.71a 8.30bc 7.83bc
P45S2 4.34bc 91.26bc 76.91a 26.67a 8.12¢ 7.76¢
P75S1 4.59a 93.47ab 78.76a 26.41a 8.92a 8.73a
P75S2 4.49ab 95.36ab 76.43a 26.20a 8.57ab 8.13b
P105S1 4.35bc 94.87ab 77.82a 26.08a 8.38bc 7.99bc
P105S2 4.24c 97.53a 76.86a 26.10a 8.30bc 7.89bc
PO 3.94c 85.69b 81.55a 26.51a 7.30c 6.98¢c
P45 4.45a 89.59b 77.32b 26.69a 8.23b 7.80b
P75 4.54a 94.42a 77.60b 26.31a 8.75a 8.43a
P105 4.30b 96.20a 77.34b 26.09a 8.35b 7.94b
St 4.50a 92.08a 78.10a 26.40a 8.54a 8.18a
2 4.36a 94.72a 76.73a 26.32a 8.34a 7.93a
F6 2022 FEHELIERFEERAMKER
Table 6 Yield and its components of early rice under different phosphorus fertilizer treatments in 2022
4z ‘ ﬁxﬁ(ﬂlﬁl TR 4 . éﬁi? ?*ﬁi iﬁi’éf‘% i%?‘%
Treatment Effective panicle number ~ Number of grains Seed-setting IOQO—graln Theoretical yield Actual yield
(x10%hm?) per panicle rate (%) weight (g) (t/hm?) (t/hm?)
P45S1 4.75bc 79.86b 74.02bc 26.16a 7.35¢cd 7.09bc
P45S2 4.94ab 78.53b 70.97¢c 26.17a 7.20d 6.99¢
P75S1 5.05a 79.34b 78.29a 26.03a 8.16a 7.98a
P75S2 4.86abc 78.95b 76.78ab 26.27a 7.74bc 7.27bc
P105S1 4.75bc 84.41a 76.32ab 26.22a 8.03ab 7.41b
P105S2 4.68¢c 86.10a 73.82bc 26.09a 7.75bc 7.28bc
PO 4.35¢ 78.79b 77.28a 2591a 6.86¢ 6.47¢c
P45 4.85a 79.20b 72.50b 26.17a 7.28b 7.04b
P75 4.96a 79.15b 77.54a 26.15a 7.95a 7.63a
P105 4.56b 84.51a 75.08ab 26.16a 7.56b 7.35b
S1 4.85a 81.20a 76.21a 26.14a 7.85a 7.49a
S2 4.83a 81.192 73.85a 26.18a 7.58a 7.18a
AEFRRIGF T S2. HM R FE R AR, S2 Pk 4. T k&

FHF 7 13k 8 ] L, Jitafolk B R e B S Bk T
L E A A 7 B R R e S, 2 AR R DL
P75 Wb, R mT P45 5 PO AbEE; AR
HAEmRE AL TR E %S, HYEEST PO
H, FURLECE P10S ACHR AL T8 R /K, G55 RAE
Jit 1 b B [B) DA P75 A Ay f Ko it FH B B 7= B

L= A
2

ApsE g T S1AFE . st EARAIERE, M E
DL P75S2 AbHEfw iy, LN P105S2 A1 P75S1 Ab
T, P45S1 ACFRIRAL; A 8EEE L P45S1 Fil P45S2
AP RURIE DL P105S1 AT P105S2 AbF
P45S2 AbHE Ak 455 F DL P75S1 Fl P75S2 Ab#R AL
Wy TRELEEZES. A0, R L a5
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Table 7 Yield and its components of late rice under different phosphate fertilizer treatments in 2021

] AT PR Gk THE i S i
Treatrhent Effective panicle number ~ Number of grains Seed-setting IOQO-gram Theoretical yield Actual yield
(x10%hm?) per panicle rate (%) weight (g) (t/hm?) (t/hm?)
P45S1 4.64a 138.18b 64.52bc 23.99a 9.92¢ 9.67c
P45S2 4.57a 137.46b 66.99ab 24.20a 10.18bc 9.96bc
P75S1 4.54a 137.70b 68.00a 24.24a 10.30b 10.08b
P75S2 4.59a 141.90ab 67.50a 24.32a 10.70a 10.51a
P105S1 4.53a 146.92a 63.52¢ 23.88a 10.10bc 9.92bc
P105S2 4.54a 145.82a 64.62bc 23.76a 10.16bc 9.98bc
PO 4.27b 133.11c 68.24a 24.40a 9.46¢ 9.22¢
P45 4.6la 137.82bc 65.76ab 24.10a 10.05b 9.82b
P75 4.57a 139.80b 67.75a 24.28a 10.50a 10.30a
P105 4.54a 146.37a 64.07b 23.82a 10.13b 9.95b
S1 4.57a 140.93a 65.35a 24.04a 10.11a 9.89a
2 4.57a 141.73a 66.37a 24.09a 10.35a 10.15a
R8 2022 FRHBALALIEGFE B REMRER
Table 8 Yield and its components of late rice under different phosphorus fertilizer treatments in 2022
e e e Gk THE iR S i
Treatment Effective panicle number ~ Number of. grains Seed-setting IOQO-graln Theoretical yield Actual yield
(x10%hm?) per panicle rate (%) weight (g) (t/hm?) (t/hm?)
P45S1 4.76ab 163.57a 54.32b 23.62a 9.99¢ 9.52¢
P45S2 4.95a 157.65b 55.64ab 23.70a 10.29bc 9.67c
P75S1 4.75ab 160.14ab 57.00ab 23.98a 10.40ab 10.01bc
P75S2 4.70b 165.33a 57.93a 23.87a 10.74a 10.54a
P105S1 4.81ab 161.62ab 54.29b 23.83a 10.06bc 9.97bc
P105S2 4.69b 163.82a 57.73a 23.72a 10.52ab 10.18ab
PO 4.43b 156.06a 57.69a 23.94a 9.54¢ 9.24¢
P45 4.86a 160.61a 54.98a 23.66a 10.14b 9.60b
P75 4.73a 162.74a 57.47a 23.93a 10.57a 10.28a
P105 4.75a 162.72a 56.01a 23.78a 10.29ab 10.08ab
S 4.77a 161.78a 55.20a 23.81a 10.15a 9.83a
2 4.78a 162.27a 57.10a 23.76a 10.52a 10.13a
FEWER, UL PTS ALBRACR R AF, AR ST RERT S2 AEES, MRS S1 BT

FE, HoA 82 Kb RIS o

AR, MREER, ﬁmﬁﬂéxﬂﬂéﬁﬁﬁ o
PR, b B 7 i S AR B R R B e 2, T
Jiti FH ) 3 IC J 25 R i) Eﬁﬁﬁiﬁg'ﬁﬁﬁﬁﬁﬂfﬁﬂ LH—
EMI AR, Pl P75 AbFE B, (H R ARG A
FEIRIAEAE 25, FARELL P75S1 ALFH f iy, 0 G A A
P75S2 b3 .
23 BEZEMWERER. B FRRHEN

Eﬁun

R 9 FIZR 10 A4, B MR A RIS =
5 5 WA A R 7 it ol Ak 3L (R A R — B,
YR IN P105>P75>P45>P0, Hrh 555 & kb
35 #7255, MRERA %R, HP105 5 P75
AbFR ) 22 S AN B A A E R, LRSI

S2 AbFE; B R AN A B A B AL B ], FLRG
PLP105S1 AbBE K, 5 P75S1 AL R #HE R,
{HEZ KT P45S1 1 P45S2 Ab3E, A& P1052 kb3
&K, 5P105S1. P75S2 ML R ZE %R, (HE#
KT P45S1 M1 P45S2 4bFi,

PG R T 2R B LA 3 o it Tl AT
e, it FH B S AR B E) LR SRS KT S2 b, 1
MEFELE 2021 47 S2 3 KT S1 ALBE: it & A e
FH IS B BLAE AL BR ], FLAE DL P105S2 AT P105S1
MEFREG R, B3 KT P45S1. P45S2 AbFE, HEFG LA
P105S2 4 ¥ K, P105S1 Ab¥ivkz, W& m TR
P105S1 LAAMI A AL TR . B WMURCR, F. W
e Y2 I ot g L 6 KT 2 35 N B, HARBR N S1>
S2 4hFE, HE 2022 SERILEZE, MR AN S2>S1
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Table 9 Accumulation and absorption efficiency of nitrogen, phosphorus and potassium
in double-cropping rice under different phosphorus fertilizer treatments in 2021
ARWWEE  BAFRRCKE BRI S R [LEYTEIES BRI B LES TSV ES
ZE0 AbEE Total nitrogen  Nitrogen absorption Total phosphorus Phosphorus absorption Total potassium Potassium absorption
Season  Treatment  absorption efficiency absorption efficiency absorption efficiency
(kg/hm?) (kg/kg) (kg/hm?) (kg/kg) (kg/hm?) (kg/kg)
i=R P45S1 65.92b 0.44b 14.72¢ 0.33a 76.96¢ 0.51¢c
Early rice  p45S2 61.38¢ 0.41b 15.84b 0.35a 70.34¢ 0.47d
P75S1 77.06a 0.51a 19.86a 0.26b 85.99a 0.55b
P75S2 66.19b 0.44b 16.86b 0.22bc 81.85b 0.55b
P105S1 78.92a 0.53a 20.06a 0.19¢ 87.24a 0.58a
P105S2 76.19a 0.51a 19.49a 0.19¢ 85.62ab 0.57ab
PO 56.90d 0.38d 9.26d — 73.19¢ 0.49b
P45 63.65¢ 0.42¢ 15.28¢ 0.34a 73.65¢ 0.49b
P75 71.63b 0.48b 18.36b 0.24b 83.92b 0.56a
P105 77.56a 0.52a 19.78a 0.19¢ 86.43a 0.58a
S1 73.97a 0.49a 18.21a 0.26a 83.40a 0.56a
2 67.92b 0.45b 17.40a 0.25a 79.27b 0.53b
1 P45S1 120.14¢ 0.80b 27.39¢cd 0.61a 89.34¢ 0.60b
Laterice  P45S2 121.25¢ 0.81b 28.49¢ 0.63a 90.66¢ 0.60b
P75S1 135.24b 0.90a 27.08d 0.36¢ 85.15d 0.57¢
P75S2 136.34ab 091a 32.76b 0.44b 97.65b 0.65a
P105S1 138.40ab 0.92a 33.42b 0.32¢ 98.20b 0.65a
P105S2 139.80a 0.93a 35.33a 0.34d 102.17a 0.68a
PO 109.75¢ 0.73¢ 21.43d — 78.30¢c 0.52¢
P45 120.70b 0.80b 27.94c 0.62a 90.00b 0.60b
P75 135.79a 091a 29.92b 0.40b 91.40b 0.61b
P105 139.10a 0.93a 34.38a 0.33¢ 100.19a 0.67a
S1 131.26a 0.88a 29.30b 0.43b 90.90b 0.61b
2 132.46a 0.89a 32.19a 0.47a 96.83a 0.65a
R 10 2022 FRMLLIBRFFER . ¥ HRARESREHE
Table 10  Accumulation and absorption efficiency of nitrogen, phosphorus and potassium
in double-cropping rice under different phosphorus fertilizer treatments in 2022
RERCARE  EERAORE  BERRE EWAR WETOREE RO
Z=5 Ab3E Total nitrogen  Nitrogen absorption Total phosphorus Phosphorus absorption Total potassium Potassium absorption
Season  Treatment  absorption efficiency absorption efficiency absorption efficiency
(kg/hm?) (kg/kg) (kg/hm?) (kg/kg) (kg/hm?) (kgkg)
B P45S1 77.90c 0.52¢ 21.39d 0.48a 75.01bc 0.50d
Early rice 452 78.35¢ 0.52¢ 19.34e 0.43b 78.46b 0.52¢
P75S1 96.06a 0.64a 23.75¢ 0.32¢ 86.99a 0.58a
P75S2 81.90b 0.55b 22.82¢ 0.30d 72.73¢ 0.48d
P105S1 100.86a 0.67a 25.19a 0.24f 87.25a 0.58a
P105S2 84.55b 0.56b 25.81a 0.26e 82.91a 0.55b
PO 73.64d 0.49d 14.97d - 70.03¢ 0.47¢
P45 78.13¢ 0.52¢ 20.37¢c 0.45a 76.74b 0.51b
P75 88.98b 0.5% 23.29b 0.31b 79.86b 0.53b
P105 92.71a 0.62a 25.50a 0.24¢ 85.08a 0.57a
St 91.61a 0.61a 23.44a 0.35a 83.08a 0.55a
2 81.60b 0.54b 22.66a 0.33b 78.03b 0.52b
A P45S1 119.64d 0.80c 30.08¢ 0.67a 101.20d 0.67¢
Laterice  P45S2 123.11cd 0.82bc 29.36¢ 0.65a 103.75d 0.69¢
P75S1 127.91bc 0.85b 34.09b 0.45b 105.58d 0.70c
P75S2 134.46ab 0.90a 33.87b 0.45b 111.14¢c 0.74b
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REBMEE  FERBREE PR R PR LET &S
Z=5 Qb3 Total nitrogen  Nitrogen absorption  Total phosphorus Phosphorus Total potassium Potassium
Season Treatment absorption efficiency absorption absorption efficiency absorption absorption efficiency
(kg/hm?) (kg/kg) (kg/hm?) (kg/kg) (kg/hm?) (kg/kg)
1 P105S1 135.25a 0.90a 34.88ab 0.33¢ 118.31b 0.79a
Laterice  P105S2 139.99a 0.93a 35.92a 0.34¢c 124.71a 0.83a
PO 116.55¢ 0.78¢c 23.60c — 95.18d 0.63d
P45 121.38b 0.81c 29.72b 0.66a 102.48¢ 0.68¢
P75 131.19a 0.87b 33.98a 0.45b 108.36b 0.72b
P105 137.62a 0.92a 34.90a 0.33¢ 121.51a 0.81a
St 127.60a 0.85a 33.02a 0.48a 108.36b 0.72a
2 132.52a 0.88a 33.05a 0.48a 113.20a 0.75a
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Table 11  Utilization efficiency of nitrogen, phosphorus and potassium of double-
cropping rice under different phosphorus fertilizer treatments in 2021
A 2R A REFHRE W § Vil ES
RAERAACE BURGE S BEAIACE BRBET T e o BRARE
Nitrogen Partial Phosphorus Partial e Potassium . e
Z=5 AbE o .. L .. Utilization rate o Partial productivity
Season  Treatment utilization productivity utilization productivity of phosphorus utilization of potassium
efficiency of nitrogen efficiency of phosphorus fel?tilizsr %) efficiency fertilri)zer (ke/ke)
(kghkg)  fertilizer (kg/kg)  (kgkg)  fertilizer (kg/kg) o (kg/kg) ke
i=K >4 P45S1 118.78b 52.20c 531.93a 174.00a 12.13b 101.74b 52.20bc
Early rice  p45S2 126.43a 51.73¢ 489.90b 172.44a 14.62a 110.32a 51.73¢
P75S1 113.29¢ 58.20a 439.58¢ 116.40b 14.13a 101.52b 58.20a
P75S2 122.83a 54.20b 482.21b 108.40b 10.13¢ 99.33b 54.20b
P105S1 101.24d 53.27bc 398.31d 76.10c 10.29¢ 91.59¢ 53.27bc
P105S2 103.56d 52.60bc 404.82¢ 75.14¢ 9.74d 92.10¢c 52.60bc
PO 124.32a 46.51c 753.78a — — 105.68a 46.51c
P45 122.61a 51.97b 510.92b 173.22a 13.38a 106.03a 51.97b
P75 118.06b 56.20a 460.90c 112.40b 12.13a 100.43b 56.20a
P105 102.40¢ 52.94b 401.57d 75.62¢ 10.02b 91.85¢ 52.94b
S1 111.10b 54.56a 456.61a 122.17a 12.18a 98.28b 54.56a
2 117.61a 52.84a 458.98a 118.66a 11.50b 100.58a 52.84a
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%:3% 11 Table 11 (continued)
REFAME FMAEFT BERFAZE BERE T BB 2 L vl RV ES R S

e Ab 3 N}Frog;n Parti;‘il‘ th)gph(?rus Parti'fd. Utilization rate Pqtgssi}lm Partial productivity
Season  Treatment utlllgatlon prodgctlvny utlllgatlon productivity of phosphorus utlhz.atlon of potassium
efficiency of nitrogen efficiency of Phosphorus fertilizer (%) efficiency fertilizer (ke/kg)
(kg/kg) fertilizer (kg/kg) (kg/kg) fertilizer (kg/kg) (kg/kg)
i P45S1 80.49a 64.47c 353.05b 214.89a 13.24b 108.24b 64.47¢
Laterice  P45S2 82.14a 66.40bc 349.60b 221.33a 15.69a 109.86b 66.40bc
P75S1 74.53¢ 67.20b 372.23a 134.40b 7.53d 118.38a 67.20b
P75S2 77.09b 70.07a 320.82¢ 140.13b 15.11a 107.63b 70.07a
P105S1 71.68d 66.13bc 296.83d 94.48¢ 11.42¢ 101.02¢ 66.13bc
P105S2 71.39d 66.53bc 282.48d 95.05¢ 13.24b 97.68¢ 66.53b
PO 89.71a 61.43¢ 430.24a — — 122.97a 61.43¢c
P45 81.32b 65.44b 351.33b 218.11a 14.47a 109.05¢ 65.44b
P75 75.81¢c 68.64a 346.53¢ 137.27b 11.32b 113.01b 68.64a
P105 71.54d 66.33ab 289.66d 94.77¢ 12.33b 99.35d 66.33b
ST 75.57a 65.93a 340.70a 147.92a 10.73b 109.21a 65.93a
S2 76.87a 67.67a 317.63b 152.17a 14.68a 105.06b 67.67a

R 12 2022 FRBLAENFREEA. B FRFIBHE
Table 12  Utilization efficiency of nitrogen, phosphorus and potassium of double
cropping rice under different phosphorus fertilizer treatments in 2022

BEMMEE TR BRRAEE ooy ez TRAVETE g

=5 bS] J\Iﬁlltirz(;%f;n pto dllnliﬁl\?ilty of Puhtﬁ?z:t?xs Partial productivity Utilization rate Ezﬁlzs;:lor;l Partial prodgctivity
Season  Treatment efficiency  nitrogen fertilizer  efficiency of.p.h osphorus of ph(.)sph(irus efficiency of;.)otassmm
(ke/ke) (ke/ke) (ke/ke) fertilizer (kg/kg)  fertilizer (%) (ke/ke) fertilizer (kg/kg)
Bz P45S1 91.02a 47.27bc 331.54bc 157.56a 14.27a 94.52b 47.27bc
Early rice  P4532 89.22ab 46.60c 361.43a 155.33a 9.72d 89.08cd 46.60c
P75S1 83.07c 53.20a 336.00b 106.40b 11.71b 91.73bc 53.20a
P7582 88.77ab 48.47bc 318.58¢c 96.93¢ 10.47¢ 99.96a 48.47bc
P105S1 73.47d 49.40b 294.16d 70.57d 9.73d 84.93d 49.40b
P105S2 86.10bc 48.53bc 282.06d 69.33d 10.32¢ 87.80cd 48.53b
PO 87.86a 43.13¢ 432.34a - - 92.39a 43.13¢
P45 90.12a 46.93b 346.48b 156.44a 11.99a 91.80a 46.93b
P75 85.92a 50.84a 327.29¢ 101.67b 11.09b 95.85a 50.84a
P105 79.79b 48.97ab 288.11d 69.95¢ 10.03¢ 86.37b 48.97ab
ST 82.52b 49.96a 320.57a 111.51a 11.90a 90.39a 49.96a
S2 88.00a 47.87a 320.69a 107.20a 10.17b 92.28a 47.87a
e g P45S1 79.57a 63.47¢c 316.54ab 211.56a 14.39a 94.07a 63.47¢c
Laterice  P45S2 78.55a 64.47c 329.42a 214.89a 12.79b 93.21a 64.47c
P75S1 78.26a 66.73bc 293.63c 133.47b 13.99a 94.81a 66.73bc
P75S2 78.39a 70.27a 311.19b 140.53b 13.70a 94.84a 70.27a
P105S1 73.72b 66.47bc 285.84c 94.95¢ 10.74d 84.27b 66.47bc
P105S2 72.72b 67.87ab 283.43c 96.95¢ 11.73¢ 81.63b 67.87ab
PO 79.28a 61.60c 391.57a - - 97.08a 61.60c
P45 79.06a 63.97bc 322.98b 213.22a 13.59a 93.64a 63.97b
P75 78.33a 68.50a 302.41c 137.00b 13.84a 94.83a 68.50a
P105 73.22b 67.17ab 285.64d 95.95¢ 11.24b 82.95b 67.17ab
ST 77.18a 65.56a 301.23a 146.66a 13.04a 91.05a 65.56a
S2 76.55a 67.54a 306.34a 150.79a 12.74a 89.89a 67.54a
FgOK, BT B P105S2 A H A4 . w0, 58 2 M) P 283 ot it Tl B ) 1 v 2 2 R s B
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Effects of Phosphate Fertilizer Management on Yield Components
and Nutrient Uptake and Utilization in Mechanical
Transplanting Double-Cropping Rice

Xiao Min, Guo Lang, Cui Can, Cheng Zhougqi, Liu Yuwu, Zhuo Le, Wu Si, Yi Zhenxie

(College of Agronomy, Hunan Agricultural University, Changsha 410128, Hunan, China)

Abstract
and potassium uptake and utilization of double-cropping rice, Xiangzaoxian 45 (early rice) and Taiyou 553

In order to investigate the effects of P fertilizer management on the yield and nitrogen, phosphorus

(late rice) were used as materials to carry out the machine planting test under three phosphorus application
levels (45 kg/ha, P45; 75 kg/ha P75; 105 kg/ha, P105) and two application periods (S1: full base fertilizer; S2:
basal fertilizer:ear fertilizer = 2:1) . The results showed that the increase of P application rate could increase the
dry matter accumulation of rice and significantly affect the yield and its components, but the application period
had no significant effect. There was a certain interaction effect between P application rate and application
period, and the yield of early and late rice were significantly higher under P75 treatment, the highest in early
rice was P75S1 treatment, and the highest in late rice was P75S2 treatment. With the increase of phosphorus
application rate, phosphorus absorption efficiency and utilization rate of phosphorus fertilizer decreased
significantly, nitrogen and potassium absorption and absorption efficiency increased significantly in early and
late rice, but nitrogen and potassium utilization efficiency decreased significantly, while partial productivity of
nitrogen and potassium fertilizer increased first and then decreased, and P75 treatment was the highest. Nitrogen,
phosphorus and potassium absorption efficiency of S1 treatment were significantly higher in early rice, while it
was opposite in late rice. It can be seen that rational application of P fertilizer can significantly improve rice yield
and nutrient absorption and utilization efficiency, and the effect of 75 kg/ha P fertilizer application was the best.
Application of phosphorus fertilizer in early season will significantly increase the available phosphorus content
in late season soil, so it is better to apply single base fertilizer in early rice, while it is better to apply base
fertilizer:ear fertilizer = 2:1 in late rice.

Key words Double-cropping rice; Phosphate fertilizer management; Yield components; Nutrient uptake and
utilization
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