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Abstract: [ Objectives ] It is generally believed that increasing fertilization times under the same dosage of
fertilizer is conducive to improve fertilizer efficiencies, however, too frequent fertilization often leads to excessive
fertilizer input in actual production of rice and wheat in Jiangsu. Single fertilization is still controversial, double
fertilization pattern of basal dressing with top dressing at tillering stage has been found insufficient N supply
during the late growth of rice. It is important to study the effects of fertilization pattern of basal dressing with top
dressing at heading stage of rice and wheat, and the availability of reducing chemical fertilizer. [ Methods ] From
2016 to 2019, a positioning field experiment in rice-wheat rotation was conducted to investigate yield and yield
components, cumulative nitrogen (N) efficiencies and surplus. The positioning experiment had seven treatments,
including no N control (CK), conventional fertilization (CF), recommended fertilization (compare with CF,
nitrogen application rate was reduced by 18.2% in rice and by 22.2% in wheat, RF), and treatments using four
types of nitrogen fertilizer as basal combined with topdressing at heading stage (BH) under the recommended N
rate, including urea (U), sulfur-coated urea (SCU), polyolefin-coated urea (PCU) and urea + 5% dicyandiamide
(NIU). During 2018 to 2019, the BH fertilization pattern were applied in demonstration field experiment, in
which, the basal applied N were from two compound fertilizers, improved formula fertilizer (IFF) using U as N
source and stable compound fertilizer (SCF) containing nitrification inhibitor. The fertilization costs and planting
benefits were compared to that of farmer’s practice (FP). [ Results ] According to the results of the positioning
experiment, the RF had no significant effect on rice and wheat grain yields compared with CF, and the BH
treatments of different N sources also had no effects on rice and wheat grain yields compared with RF. As the
reduction of N amount, cumulative N efficiencies were significantly increased and the cumulative N surplus
was significantly decreased. However, cumulative N efficiencies and N surplus were not affected by the
reduction of fertilization times. Under the same N application rate of double fertilization of BH, NIU-BH had a
better performance in rice and wheat, PCU-BH had a unstable performance in wheat. According to the results
of the demonstration experiment, under the condition of 18.2%-33.8% N reduction in rice, the rice yields in
IFF-BH and SCF-BH treatments were respectively increased by 1.8%—4.5% and 2.6%—6.1%, fertilization costs
were respectively decreased by 1069—1538 yuan/hm® and 473-1029 yuan/hm’, and the net incomes were
respectively increased by 1950-2270 yuan/hm’ and 1168-2126 yuan/hm’. Under the condition of 30.0% N
reduction in wheat, the wheat yield were respectively increased by 0.7% and 9.7%, fertilization costs were
respectively decreased by 1132 yuan/hm’ and 495 yuan/hm’, and net incomes were respectively increased by 1387
yuan/hm’ and 2045 yuan/hm’. [ Conclusions ] Under the condition of this study, both positioning and
demonstration experiments had proved that, the double fertilization method was available in keeping rice and
wheat yields, improving N efficiencies and planting benefits under the premise of 18.2%-33.8% current N input
through basal application with topdressing at heading stage and combining the selection of a suitable type of
fertilizer as base fertilizer.
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Table 1 Experimental location and the basic properties of the tested soil

RN 0 A - LR (g/ke) WA (mg/kg) B (mg/kg)  HEA (mg/kg)
Experiment Experiment location P Organic matter  Alkali-hydrolyzale N Available P Available K
22 28 e k41 Zhangdian 6.77 18.6 102.8 13.6 60.9
Positioning experiment
IR AGYE R k4] Zhangdian 7.07 17.6 109.8 15.8 90.0
Rice demonstration experiment  ype iy gy 6.35 233 129.8 13.6 126.0
TE L 6.09 32.0 173.0 14.1 165.0
Dianshanhu
INAZ B e k1) Zhangdian 7.02 19.8 112.3 16.6 96.0

Wheat demonstration experiment
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Table 2 Details of N source, application rate and management in each treatment

R LA AU Jifi%( & N rate (kg/hm?) Z MLz %% N management
Experiment Treatment code N source JKFE Rice /N# Wheat K Rice /N#E Wheat
FENIR T CK 0 0
Positioning CF JRZ Urea 330 270 4-2-2-2 4-2-4
experiment
RF JRZ Urea 270 210 4-2-2-2 4-2-4
U-BH JRZ Urea 270 210 6-0-4-0 6-0—4
SCU-BH Tt IRE 270 210 6-0-4-0 6-0-4
S-coating urea (N 37%)
PCU-BH  RAYHBIRE (N 44%) 270 210 6-0-4-0 6-0-4
Polyolefin-coating urea (N 44%)
NIU-BH TN 5% BUEHIRE (N 46.2%) 270 210 6-0-4-0 6-0-4
Urea (N 46.2%) + 5%
dicyandiamide
K HER S FP HEHE (15-15-15) 300~330 300 4222 4-2-4
Field experiment Compound fertilizer (15-15-15)
IFF-BH HEME (26-10-12) 220.5~270 210 6-0-4-0 6-0-4
Compound fertilizer (26-10-12)
SCF-BH BEEESIE (26-10-12) 220.5~270 210 6-0-4-0 6-0-4

Stable compound fertilizer
(26-10-12)

# (Note) : KFEMIZE N “ M BEN 2 EM—FLRIEAL”  Nitrogen management in rice was applying nitrogen fertilizer at
“basal-tillering stage—panicle initiation stage-spikelet differentiation stage” ; /NEZENIZE R “FM—rBEAL—PLTTAL” Nitrogen management
in wheat was applying nitrogen fertilizer at “basal-tillering stage—jointing stage” . CF—>J {§lifi [t Conventional fertilization; RF—3fE7##ifi fItt

Recommended fertilization; BH—3& 145 &3 AU IB I Two times of fertilization including basal application and top dressing at heading stage;
NIU—ZS Al Akl JR 2 Nitrification inhibitor + urea; FP—4& J' 5K Farmer's practice; IFF—{ Kt /7 It Improved formula fertilizer;

SCF—FaE 2 A Stable compound fertilizer.
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Table 3 Rice yield and yield components of different treatments under the condition of double fertilization

AEy Vi o (hm?) LUDATIEAYE 54 TR BELH (%) THIE (g)
Year Treatment Yield Panicles per m*>  Grain number per panicle  Grain filling rate 1000-grain weight
2016 CF 1024 a 401.2 ab 101.6a 952a 259a
RF 10.30 a 388.0b 103.1a 958a 27.0a
U-BH 10.01 a 400.9 ab 999 a 949 a 26.6a
SCU-BH 9.84a 3859b 100.6 a 952a 26.4a
PCU-BH 1031 a 3899b 1033 a 958a 26.8 a
NIU-BH 10.66 a 4332a 96.2 a 96.1a 268 a
2017 CF 9.17a 355.7a 112.0a 90.7 a 26.1a
RF 920a 355.8a 111.4a 913a 263 a
U-BH 9.15a 3759 a 105.7 a 90.4a 263 a
SCU-BH 9.18a 371.0a 111.7a 90.7a 262a
PCU-BH 9.28a 3699 a 108.1a 912a 26.1a
NIU-BH 941 a 356.7 a 1093 a 915a 263 a
2018 CF 937a 360.4 a 1163 b 928a 248 a
RF 9.39a 346.5 ab 1172b 924a 257a
U-BH 9.02a 342.2 ab 113.1b 928a 259a
SCU-BH 939a 309.4 ¢ 1343 a 922a 253a
PCU-BH 9.04a 327.3 be 120.1b 939a 252a
NIU-BH 924a 328.2 be 116.6 b 944 a 263 a
I CF 9.59a 3724a 110.0a 92.9a 25.6a
Mean value RF 9.63a 3634a 110.6 a 93.2a 263a
U-BH 939a 373.0a 106.2 a 92.7a 26.3a
SCU-BH 9.47 a 3554a 1155a 92.7a 26.0a
PCU-BH 9.54a 3624 a 110.5a 93.6a 26.0a
NIU-BH 9.77 a 372.7a 107.4a 94.0a 26.5a
AL Treatment ns ns ns ns ns
AEAR Year ok EET ok ok ok
# (Note) : [RIFVEIEE A /NG FB:FRR A A 2 AL BREIZE 0.05 KSF 2457 B3 Values followed by different lowercase letters in a

column represent significant difference among different treatments within the same year at the 0.05 probability level. ns— /.3 Not significant;

** P <0.001.
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Table 4 Cumulative nitrogen efficiencies and cumulative nitrogen surplus of rice in different treatments under the condition
of double fertilization

il e E VA TEES BB ERer BBAEEACE BRMET BRRHRCE BRARER
Sear Treatment Cumulative NRF  Cumulative NAE Cumulative NPE Cumulative NPFP Cumulative NUE ~ Cumulative N
(%) (kg/kg) (kg/kg) (kg/kg) (%) surplus (kg/hm?)
2016 CF 302¢ 7.7d 31.0b 254¢ 652b 1149a
RF 33.5ab 9.6b 38.1a 28.7 ab 76.3a 64.0b
U-BH 314 bc 8.6¢ 37.1a 27.2 abe 742 a 69.8 b
SCU-BH 30.1¢ 79¢ 36.4a 26.2 be 729 a 733b
PCU-BH 33.6ab 9.6b 382a 28.7 ab 763 a 639b
NIU-BH 36.2a 109 a 395a 302a 789 a 56.8 ¢
2017 CF 305¢ 83c¢ 27.0b 29.4b 61.8b 2524 a
RF 34.0 ab 10.3 ab 30.1a 36.1a 722a 150.0 b
U-BH 32.8 be 9.6b 29.4 ab 355a 71.0 a 156.7b
SCU-BH 32.2be 94b 29.0 ab 352a 704 a 159.6 b
PCU-BH 34.3 ab 104 a 303a 363a 72.6a 1483 ¢
NIU-BH 36.1a 113 a 313a 372a 743 a 1387 ¢
2018 CF 31.6¢ 8.8¢ 41.0c 29.1b 61.1b 385.6a
RF 35.4 ab 10.9 ab 45.2 ab 35.7a 713 a 23220
U-BH 33.6 abc 10.1b 43.4 abc 348a 69.6 a 246.2b
SCU-BH 34.2 abc 103 b 42.8 be 35.1a 702 a 241.8b
PCU-BH 34.9 abc 10.6 ab 45.1 ab 353a 70.7 a 236.8b
NIU-BH 363a 114a 47.0a 362a 724a 22450

7 (Note ) : NRF—N recovery fraction; NAE—N agronomic efficiency; NPFP—N partial factor productivity; NPE—N physiological
efficiency; NUE—N use efficiency. [FIF1EHE 5 A [F/NG F AR AH R A FIALBLIEZE 0.05 /K- |22 57 % Values followed by different
lowercase letters in a column represent significant difference among different treatments within the same year at the 0.05 probability level.
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Table S Wheat yield and yield components of different treatments under the condition of double fertilization

Gy Ak FebE (vhm?) B TTAEAL (No./m?) FRREORIEL BE5H (%) THRFE (g)
Year Treatment Yield Panicles number Grain number per panicle  Grain filling rate ~ 1000-grain weight
2016—2017 CF 6.48 a 4109 a 323a 77.7a 432a
RF 6.33a 382.2 ab 327a 76.9 a 452 a
U-BH 6.20 a 377.5 ab 328a 773 a 442a
SCU-BH 6.31a 383.9ab 33.1a 758 a 45.1a
PCU-BH 6.31a 3599b 33.0a 779 a 46.2 a
NIU-BH 6.40 a 388.4 ab 33.0a 76.6 a 448 a
2017—2018 CF 6.89 a 5679 a 3450 84.7a 41.7a
RF 6.64 a 504.2b 35.6 ab 85.1a 442 a
U-BH 6.58 a 492.5b 37.0 ab 834a 442 a
SCU-BH 6.69 a 500.5b 36.8 ab 83.6a 44.6a
PCU-BH 6.77 a 508.0 b 37.0 ab 83.5a 442 a
NIU-BH 6.81a 507.3b 384a 81.8a 438a
2018—2019 CF 7.57a 551.1a 399a 79.6 a 44.6a
RF 7.63 a 5428 a 40.0 a 78.1a 464 a
U-BH 7.56 a 537.8a 40.1a 81.0a 447 a
SCU-BH 7.65a 5552a 399a 778 a 459a
PCU-BH 6.47b 465.4b 374a 80.5a 478 a
NIU-BH 7.56 a 5559 a 377 a 81.0a 459a
SFH{H CF 6.98 a 510.0a 35.6a 80.7a 432a
Mean value RF 6.87a 476.4 ab 36.1a 80.0a 453a
U-BH 6.78 a 469.3 ab 36.6a 80.6 a 444 a
SCU-BH 6.88 a 479.9 ab 36.6a 79.1a 452a
PCU-BH 6.52a 44440b 358a 80.6 a 46.1 a
NIU-BH 6.92 a 4839a 364a 798 a 448 a
AL Treatment ns ns ns ns ns
AEAR Year ok EET ok ok #x

# (Note) : [FFNEIE G A /NG FERZ R EAEDAS R FEA A 0.05 /K225 3 Values followed by different lowercase letters in a
column represent significant differences among different treatments within the same year at the 0.05 probability level. ns—A~ 2.3 Not significant;
** P <0.01; ¥**—P <0.001.
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B
23 FEMREAFEIEMNEZFEF=EHK
HER S AT UL, AR XS /NZE 7= da R ™ A A
BRI, T AN [ e A A B 2 I g /N 22 7 N
YU 2E 5 MR B . 5B (CF) ted, A
Jite AR R BT a2 22.2% it U B Rt AR AL B (RF)
XF/NZE PR R R B 3 SHEERIE L, A ]
Jiti R R U 1 Y A B4 TR VO A A B (BHL) X /NEE
FEE IR R R EAR B BRI AT, AN
FRAFNZ I, SR AW BIR R RAA
Fase, 53 R (2018—2019 4R 1) KT Hiftb
FIEALFR . B, 52000 i, R A R
FH PR Uit A 7 3 2 i AR 4, A A T ke
P PR ZE U AR LA ) PR 2 R 5 IR 2R A
SN N IEH

M= R R, 5 ENE F A, R A R
A7 T FR B RO 240870 6.6% , T 45 DR B4 S 24 189
1.4%; S5EREMEEMRLE, 553 F/NE R
A 0 55 R 2R G Vi FES A B i) AL T ARURR R 2 U
A, RECHEEBERL, 3 RFVPHEERSYE
FEE PR 28 79 K it A 1) SRS T AR R 00N g BB 00 31T
P/ 6.7% 1 0.8% (P > 0.05), {HX} 3 Z/NE -1
i R N
24 FEUREARLCENNEZERATLEAEME
HARBER

2 6 nlH, S5JWBAL (CF) A3 tbis, Aie
T AR AR, i D 22.2% (N 60 kg/hm?) fHERE
A (RF) . FHjiti 8 R R Ui A (U-BH) . St
FIAC PR Z PR NE (SCU-BH) . HL it 58 4 W) £ i bR %
PIYCHEAL (PCU-BH) HISEHEVAS 0 Ak 40 1 570 R 22 W v

x6 RMAEEBEFHTARLEN/ NEZRAEHEMNZRAZER

Table 6 Cumulative nitrogen efficiencies and cumulative nitrogen surplus of wheat in different treatments under the

condition of double fertilization

il e E VA TEES BB ERer BBAEEACE BRMET BRRHRCE BRARER
Sear Treatment Cumulative NRF  Cumulative NAE Cumulative NPE Cumulative NPFP  Cumulative NUE ~ Cumulative N
(%) (kg/kg) (kg/kg) (kg/kg) (%) surplus (kg/hm?)
2016—2017 CF 32.0b 102b 31.7a 21.6b 5840 1249 a
RF 438a 13.8a 31.5a 30.2a 8l.4a 39.0 be
U-BH 420a 13.1a 313a 295a 79.7a 42.7b
SCU-BH 434a 13.6a 3l4a 30.1a 81.0a 39.7 be
PCU-BH 435a 13.7a 315a 30.0a 8l.1a 39.6 be
NIU-BH 447 a 14.1a 3l.6a 305a 823a 37.1¢
2016—2018 CF 30.6b 104 ¢ 341a 223D 579b 252.6a
RF 413 a 14.0b 338a 309a 80.2a 83.0b
U-BH 414 a 13.5b 338a 309a 80.3a 82.5Db
SCU-BH 40.7 a 14.0 ab 338a 30.7a 79.7 a 854D
PCU-BH 419a 14.2 ab 339a 3l.1a 80.8a 80.4b
NIU-BH 422a 145a 339a 31.2a 8l.1a 7940
2016—2019 CF 345¢ 122¢ 354a 233D 59.6b 3633 a
RF 478 a 169 a 353a 327a 83.8a 1022 ¢
U-BH 475a 16.8 a 353a 330a 84.5a 97.7¢
SCU-BH 47.0 ab 16.6 a 352a 324a 83.0a 107.0 ¢
PCU-BH 433b 15.1b 348a 309a 792 a 130.8 b
NIU-BH 479 a 169 a 353a 32.8a 839a 101.5¢

7 (Note ) : NRF—N recovery fraction; NAE—N agronomic efficiency; NPFP—N partial factor productivity; NPE—N physiological
efficiency; NUE—N use efficiency. [FIF1EHE 5 A [F/NG F AR AH R A FIALBLIEZE 0.05 /K- |22 57 % Values followed by different
lowercase letters in a column represent significant difference among treatments within the same year at the 0.05 probability level.
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At (NIU-BH) HYAIE BRI | BB FRE
SRR M B BA SR B ER S, BRA
RRRVBEW LD, M RBUEESRESF AR E,
S i, Mg —F (2016—
2017), A [} 0 s 1 Wit A ) 79 1 vt AL Ak 24
S MREBARBIRBBEF B ELS; MEBEEM
(2016—2018) 2558, PIUINE 25 4 & FL it i 614K SR
£ R YR Z A ey a4 i 590 R 2 0 2
BRUR 2 RCR I LA N A BT R, Horh I i
T £ o 390 PR 2 V9 A i S Ak L A R T A e A
1L i 50 R E B AE s 3 R EALE R (2016—
2019), PHUIEIE 2514 T 31t 3R A AL B PR R 1) A2 UIE
SR L ISR RN B R 2 503 1y B o 7 it A 8 3
%, AR R A LU HERE A o g, it
WIRZE . B AK R 2 RS s A ) 390 PR 2 9 EIE
BORMAZBRY S TR %25, K,
Uil 2R R B NN A RS OR R AR AR
FEHNE; MFEEEE T e R, FHERS
P IR 2R FEAR AR A I A E AR T RE
2.5 BB B8 HE AL Rk A AN FPAE IR

2.5.1 KHg 7 A0, R B 4 R
2. AR A BN 18.2%~33.8%, FEALLIEE

fii A& E M A AR (SCF) i ek BB 7AE (IFF), P
YR JIEL 14 7K e = R = (B 35 b A P S B (FP) A T3
i, Horp R RS e M A IR M it AR AL B (SCF-BH)
BRI 2.6%~6.1%, FHEIE 653~1653 Jo/hn;
o8 FH A R T S R UG I AL B (TFF-BH) F) 7= 1 34 i
1.8%~4.5%, FEAEIGHN 412~1174 J6/hm>, Mt AE
WATE, T A R ARE IR B D, R b
JEAE R it AES 1) it AES AR Bb R P S B /b 473 ~
1029 JG/hm?, B R fc 7 BB R A 4G T R e PR AR
T it S £ i A AR Ll P SEBRFEAIR 1069~ 1538
JC/hm?, SR PTEBREES g, AR PRI R Uit A
A EE R 1168~2126 Jo/hm?, 2l R FE 5 AL PG YK Jite
AE S F5 34 1950~2270 JG/hm?, B, Fiti 56
JITFH %) 7 it 52 TR A 45 5 ol e 3 i PR 21740 7 Ok it A
AT REARK R AL A, B2 = (E A i s . Fat
FE MG T IR A% A LIl 25 AR Tk R
e 75 AE ,  $ 7R 7K AR SR FH R it A I 1 8 B 4 5 3 1Y
et

252 /N RS WM, SAPEPRILES, TEi
AW 30.0% . KM BH Bt IERT, f&ErkE s
JE (SCE-BH) =341 9.7%, P{E34 1 1550 J6/hm?,
T 0 LA G 495 J0/hm?, ¥z 14 2045 JT/hm?;

®7 WIEXESFRERRKIE~E. RIERAMMENE

Table 7 Rice yield, fertilization cost, and planting profits under double fertilization in demonstration experiment sites

5§48 Zhangdian V% Nandu VE L1 Dianshanhu
I H Item
FP IFF-BH  SCF-BH FP IFF-BH  SCF-BH FP IFF-BH  SCF-BH
i &+ N rate (kg/hm?) 330 270 270 300 240 240 333 220.5 220.5
Jiti B YR EX Fertilization times 4 2 2 4 2 2 4 2 2
771 Yield (t/hm?) 9.32 9.72 9.89 8.70 9.09 8.93 7.90 8.04 8.17
P Output (yuan/hm?) 27014 28188 28667 25230 26361 25883 22896 23308 23694
EIRMEH & (kg/hm?)
o 880 623 623 800 554 554 888 509 509
Compound fertilizer amount
JRZ 2 Urea amount (kg/hm?) 429 234 234 390 208 208 432 191 191
AEBFREAS (yuan/hm?)
. 3055 2259 2882 2777 2008 2562 3083 1845 2354
Fertilizer costs
AR A (yuan/hm2)
o 3655 2559 3182 3377 2308 2862 3683 2145 2654
Fertilization costs
HABREA Other cost (yuan/hm2) 16200 16200 16200 16200 16200 16200 16200 16200 16200
HliLaR Net profit (yuan/hm?) 7159 9429 9285 5653 7853 6821 3013 4963 4840

# (Note) : FP—ilil R /7 ZIRAL General formula fertilizer, 2.4 yuan/kg; IFF—4 KBt /7 Z IRAL Improved formula fertilizer, 2.8 yuan/kg;
SCF—FasE 2 & B Stable compound fertilizer, 3.8 yuan/kg; JRZ Urea, 2.2 yuan/kg; /KF& Rice, 2.9 yuan/kg; Jiti & S AS A48 F T AUIE R}
Fertilization costs include fertilizer and employment (20 yuan/labor); A AN FEALI 3300 Jo/hm? . YL 3300 Jo/hm? . HFHbFAE: 9000
JG/hm? FIFfF 600 JG/hm?, Other costs include 3300 yuan/hm? for machinery, 3300 yuan/hm? for plant protection, 9000 yuan/hm? for land rent and

600 yuan/hm? for seeds.
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®8 FREIRH/NEE. TEAERARAERE
Table 8 Wheat yield, fertilization cost, and planting profits under double fertilization of BH

I H Items FP IFF-BH SCF-BH
Jfi%# N rate (kg/hm?) 300 210 210
HEREYRER Fertilization times 3 2 2
771 Yield (t/hm?) 7.65 7.71 8.39
7*{H Output (yuan/hm?) 16065 16320 17615
S IRAEFH i Compound fertilizer amount (kg/hm?) 800 485 525
JRZ i Urea amount (kg/hm?) 391 183 183
Jii A FH T Fertilization employment (h/hm?) 225 15 15
JitiAE LA G 1T Total cost of fertilization (yuan/hm?) 3118 1986 2623
HAAA Other cost (yuan/hm?) 9750 9750 9750
il zs Net profit (yuan/hm?) 3197 4584 5242

A R ACJT AL (IFF-BH) 7= 840 0.7%, 7= {E 4%
255 Jo/hm?, JHAE AR AR 1132 J0/hm?, ¥l i %
B 1387 J6/hm?, & W J it 7 it 52 TR A 485 5 i R 1) 3
Jiti bR 2R 18 T VG AE A ) T B AR/ N A B A, $i
e

3 ihie

— AL, RN AT SRR T
WS I 2/3 A4 00 2, ARG E AR T, 1 2
IR RGN /INZZ AN it 280 d o T A e e A B X4 4734
H AU 43 1A F] 75.3% 1 70.8%, i I 4R
11 I w3 W AT I B WL 0 w1 WA 120
BAR (R D™, 551 & RIRA LR AT LLACH & Z i
KK Sl A E AL, WFoe i, HHEAY AL
N AEAE A R ) LR, MR S s AE F R 40
o R T AR AT 2 2, R R N
WKEERIAE SRR 7R 2,y TR A B ) 2 o BEs
IR A~ 5 0 W R e e, BRERE 5 A Fh AN 3B
JIES £ 9 9 it A 4 5 JHE 3% 43 W e N - 8 5% 43 4t iy
Fit

KR A BE S A FH RS A6 T iy 32 A0 45 3R 5 R0 4
BE, RARD) 4 B4 NEEFERBIIRERIF
AREAREH . S, B BARRT, B
I A R A AR AR R A A Y A
WIS )t g 4 B A R i R 24
R AR A, Rt B 4 A . T
KRG BER, A I St FHSEAE | 3R 5 I A4y
BEAE, FEFREIIE FH AR AEE FNAEAEAERS s /N2 il

FEHI R FH Z YRR, dsieid, R L SFE
FE§ 22 1) T A 37 43 W A v 0 B9 B — A~ 1 P9 4 i) it AT
2~3 K, TR B IS AR SR B A AT R — R
A AE IR Y B RT 2R BE, 2~ 3 YR B I B i) 5 B 52 o
HA 2~3 Ji, WM, NERTEIEA 155 T &
AL A REBAE Y WAL ], R E K2 H
L JEZE Ao, A MR ) R 2R 3R 05 Wl B0 A AL
5, HOd R R AFEE 10 KUILEEY, B4R, JtE Pk
Z YN 25 5 1 IR Pk, AT AT AE
LRI R0

B AR 43 BE LR R AR A Y MU i 1 G
HEo M 2018 AR s K R TR IR 50 1 2R HE B A A
R (E 1R 2), fESrEERI, B SEBR (FP)
16 3 BEAT R, Fbife s k& G N0 AT B e Oy JIE
YO A AL B (SCF-BH i IFF-BH) 1Y S bk 2L BERL 1L A
FrzlrE i 3.1~3.5 4 (P <0.05), JrBERMA 5
B PR A BEAL S PR UM IE TG (2 3 25 5%, 7R SRR
W H P U AE i 7.8%~9.3% (P > 0.05), {HA 15z
B B9 BRI VRt A S 2 02 8.2%~12.8% (P <
0.05), AR5 i sr BENE S 8O BER A
Ko [FIREPTUOMENE , Fiife e Pk & G N0 %) B bk i i
e T EEgREAE, mTaSRetg s s
AR 3R B AR PR R K M 5 1 LT A A G0,

(HAS T B AR, AT A g0 R I FRAE 45
BB KA R, 7E/ANE BB T REY
IR RFORATRE G, 5 3 /N A i AU
B E D S BUNE R AR RCRE ) 2
K. AZRBERRERIN GRS MEK6), X—IHEAK
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Fig. 1 Tiller dynamics of different fertilizer treatment
under double fertilization in rice
[¥£ (Note) : TS—Transplanting stage; MTS—Middle tillering
stage; LTS—Late tillering stage; JS—Jointing stage; FHS—Full

heading stage.]
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Fig. 2 Efficient spikes and spike rate of different fertilizer
treatment under double fertilization in rice
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