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AT Z VKR HERIAT UL BT A R, fEK
IREAE XL 1 4 a HAE AR, AT /KA YA HUE
5 PR WA [RTC e LA X R R s e 77 0 A A
SRR RIS o ik AR R XA SRR, 9 A
KT A AL A R BOR - i A H-K iR A
BRGIRT EBAEA, FEAL E BRI X
AR THA AR 7 g th B B

1 MREEE

1.1 R m

ARIE T 2012-2015 FAEVLIRE 75 )M 17 B2 5 BRI %
RN RTERIK (31°25'N, 120°26'E) #E47, 56 HE &
P FRKIL =AM, 8T AL w2 KA X,
SEREKEZ) 1100 mm, FFIEEL 15.7 °C, £ H R
#7E 2000 h PA b, FIFEIACE 230 d DL E, BRI
KRGS INEEREAE. RN+, IR I
SERBERALPE S IR 1,

x1 AL IREAMR (2012, 0~20cm)
Table 1 Basal properties of experimental site (2012, 0-20 cm)
TEAVR 28

” solalidie mEH ERA
=R Soil organic 100 '\ Olsen-P/ Availablek/ DA
Results matter/ Nl ] 71, pH value
Ko'! (gkg”) (mgkg’) (mgke?)
(gkg)
FHIME 30.6 1.76 6.43 84.8 6.27
Average
trfEIRZE SE. 0.75 0.01 0.30 0.33 0.02

1.2 R

AL (5N “M” ) MEER (F5EHRN “U” )
Boita b g, HRNRIG L% 6 M, FEFELEER (N) &
58 270 kg/hm® s $0it NGER BT 5, A HUIEEAC RS
A 0. 20%. 40%. 60%- 80%F1 100%, FF AL 3 RE
2, BENLXAHES], AXEFAN 21 m* (7 mx3 m) , %
ANX DA FE,  FHA R

PERKAE S A A B AR TR 13317 (2012—
2014 4F) F1 “gRiZHE 237 (2015 4F) , R UES L%
fE—MrE 4 AIRZE 5 AVIERE, 1E 4.5~5 Mg R 24k,
BIRHFAE N 14.0 cm=30.0 cm, KB KHEFTH N 6 A
THZ 11 A LA KAEMEDAEHUAERHIE 4 H 174
I REA UL, KK REE S EKEL 20%1%
WEKREREAT (KJEZ 3 cm) &L 41 1BA )G, &5
TR EEHER 50 d, REEEFEH & S IEEE 65 °C, I
H 50 CULEmRFSZ21d, HELEMER. HIEE
AL W7, 2012—2015 G056 FH K A M A HLIE
M W BFIAE N &2 808 (23.320.9)
(9.5£0.5) . (31.4+2.7) Al (253+18) g/kg. KAEHY
AHLIEAESEAE — R R . (b RIERA IR ER, KRG
B 3 K, S0%IEREAE, 25%1E/BEAR, 25%f1E
FEAE . PR R F AR, BEEFAERH AR BEAE NI
BERAS, WM& P,Os 6 kg/hm?®, HVEFEAE; #FAENEAL
B, it B K0 150 kg/hm?, it 50% A3EAE, 50% AfH
AE . AN AREE, AR F RS AR, &
IRAbEE 2012—2015 F-PIYAERNEAN &7 WK 2. 550 H

(B Y FE K FEAE 7 BE R A 2= Zh B oAb e IR AT R L, 40K
KD A RN H, FEARTE 7 H 29 HE 8
A 17 H, EENHEREFERKEZ 3 cm, ZWEET 10 d
1S E K o 9 H B B 9 2 L th P ) A B A AH A
F2 BHARBRLETEEEFEEHFEMIEAE (2012—2015)

Table 2 Annual nutrient input of rice growing season with
different treatment (2012—2015)

754y Nutrient
ey % N/(kg'hm™) B P,0s/(kghm?) 4 Ky0/(kghm?)
Treatment iE  AVAE iR /e e AALR

Mineral Organic Mineral Organic Mineral Organic
fertilizer fertilizer fertilizer fertilizer fertilizer fertilizer

MOU100 270 0 60 0 150 0

M20U80 216 54 0 11 0 36
M40U60 162 108 0 22 0 73
M60U40 108 162 0 33 0 109
M80U20 54 216 0 44 0 146
M100U0 0 270 0 55 0 182

E: M-AHUE, U-FRE, Bt & G B g b o L.
Note: M-aquatic plant compost, U-urea, the number indicates the percentage of
corresponding fertilizer accounted for the total N.

1.3 MEMESH*
L3.1 #7257 FMREFRE

FEKFERLAINA, & /NXBEHLAE 50 SO TEEL,
AR 1 25 )P 3 AR A AR 10 7 T 7K A =
BRI, B S/ XIER 3 4 2 m® AT KR
WL o KRR AR RE i OB AT AR KL, & R-F 7
KA RAEEL (productive tiller, PT) , PU4MZEIEEL 100 g
FFRL A RE f -0 7 A#0kE 51 (spikelets per panicle, SP) ,
FAKEENX ks (AR S M ek, 5k
SERIEL (grains per panicle, GP) « 4552% (percentage of
filled grains, PFG, FESRIEL/ARIEx100 %) A0 &
(thousand grain weight, TGW) .
13,2 AitkfraaEnlE

W AR RRAE S AL RS FT AR RL 23 FF, 105 C R AT
20 min JEAREEAE 75 CHERIEE BT &, 4 5 g FF kRIS
Y0 o s FRRFE SR L (FZ102, REZRHIE
WwE, 60 HifH TMEmRE . B S8, Mk
Ty T % HyS0,-H 0, THAE, KA YLK E LN E
RESE, RAHEsH e e sz, At
VRN E S &, FEo A E AR RS AL
FHE ) R .
1.3.3 rEHELXESNE

RIGTFAEHT (2012 425 ) F14 a W58 )f5 (2015 4
11 A) R4 0~20 cm RE L3, F/NXBHEE “S”
RELS A SAE 1 /NMBAREM . FESeEE, HAKT
JaA e At 20 HAN 100 H i, HR4EH AL 2047 757
Mg T PAME BT . LI VLR R B A A, 3
AR HaSO4HIR A AL TR i -BIL I e B0, A 2k
0.5mol/L NaHCO; & 4 -4 86 Lt ta i1, 3 2 0 R A
1.0mol/L NH,OAc =2 2- Kt itik, H3EM% &K
Y% 1:2.5 1245, H pH i+ 3% pH 4.
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1.3.4 HE\ELEE% 54

F Excel 2010 BHATHEALEE, FH SAS 9.2 GLM
AR T e BN T Z 0. UK F 5 £ Wik B 45
Ffy (Year) . JifiJlE (Fertilization.) LA 445 X i I H
THAEM . /D 3 (LSD) 1E 0.05 /K°F FitfT &
FYERG . SR Origin 8.0 #AF#HAT1E A,

FRE R 71 2 2t A Ak b 1 3% 4 U2 5 9 i
RIaE G TR bR

AR (N kg/hm®) =EF &
i (kg/hm®) /1 000

WA (P keg/hm®) = W&
i (kg/hm®) /1 000

WA (Ko kg/hm®) = B4 &
i (kg/hm®) /1 000

REBGRIER (NHI, %) = AN PR 2 &
/RS b 3 SR B < 100%

BERUGRIEEL (PHI, %) =R FR i f SR 5/
B E R AR 2 Ex100%

BIRBOGRIER (KHI, %) =R@JUkEpi b e iR 2/
R FEB s AR B < 100%

2 HER55H

BHRBBEREIKEFA~E S =W
M 3 AT LLE Y, AF 0 RN U 38 2 3 S K R = i
I HAE P R R A E BT HAEH . SR&MTF,
5 uiifb e (MOU100) AHEE, 2012 5= HLAE D it Ab# K
far-ELREEZR, EREAUIE (M100U0) &3 FFIK
TOKREFA R, 2013—2015 4, [ A HLUACK G E ] 1
I, KRG B B e S B A PUIE B ERTE 40%
(M40U60) F1 60% (M60U40) I, KAE" ik 5 i i
B 2015 SEALFEA] Z R IAREE . MKFE 4 a P&
E, HAENEEACELE 40% (M40U60) Al 60% (M60U40)
1 W/ 0 S A i = 5 = [ & /S 8 TR R [ B 7
FHINT 14.4%H0 11.3 % (P<0.05) . B 1 EP, KiF
4a BRFESAEPUICKH LLE) 2 2 ER— o kg
Z (P<0.01) ; HHtbEAHEL, [ LA L) 2
Tns it ML P38 77 2557 S 38 ) o

MFE 4 aTLLEH, BHUES R EAFEER ST K
FEr= AR PRI — & M 2ZE 5. IR A,
AHIEBERE ST 80%M i PEAK 7 A%, 2012 4F

(Neon, gkg) xTH)
(Peon, gkg) xTH)

(Keon, g/kg) T4

2.1

AHUEEAZE A 80% (M80U20) 1 100% (M100U0) I,
B AEEL AR 2 ) B FEL T 10.4% A0 11.2%
(P<0.05) o 4 a {56 B L A i b 225 Pt fb IR b B
WA TR EE R . AIESIREEA A — e
R TR R, BT S, SR EA VRS
REF 2 MBS, GHIEERELE 80% (2015 )
FT100% 0 2550 3 6 2w T b I, TR ERE ST
FEf B AL (2014—2015 £6) .

<3 BUREFREAEEREL G KSR ~=2 (2012—2015)
Table 3  Rice grain yield as affected by different combination of

organic fertilizer with mineral urea (2012-2015)
2012 4F7=5E 2013 4F77 5 2014 4F7P7 5 2015 Fr i PR

Ab P Yieldsin  Yieldsin  Yieldsin  Yields in Average
Treatment 2012/ 2013/ 2014/ 2015/ yields/
(thm™) (thm™) (thm?) (thm™) (thm™)
MOU100 84a 9.8b 10.0 ab 10.5a 9.7b
M20U80 8.6a 104 b 10.7 a 11.6a 10.4 ab
M40U60 85a 13.2a 109a 11.8a 11.1a
M60U40 85a 123 a 10.7 a 11.7a 108 a
M80U20 82a 126 a 10.4 ab 10.1a 10.3 ab
M100U0 7.1b 109b 9.2b 102 a 93D
MR T 753 W FEfYr 70,067
Two-factor ANOVA, F Jfifil Fert.  9.72%**
value Yr x Fert. 2.59%

H: AFRNGFREROR M ZR R, P<0.05. WERTTESH, R
ARTTZESHTIEE] P<0.001 /KF, *FoRT7 Z ML) P<0.05 W KF .
Note: Different lowercase numbers indicate significant difference between
treatment; P<0.05. P<0.001: ***; P<(.05: *,

o 50r 251

E 8 2 4 S 2 4t P Treatment

=40 M 3

= R=0.94*% £ 15t

S 30l y=0.003x+0.24x+38.5 2

© 5 10}

= g

£ 2 § St

g =

§10 2 0
R

i B Ot

Lo = 10

E 770 20 40 60 80 100

Bk AHUEIER 5 E

v

ubstitute rate of organic fertilizer/%
a AFERBUT R b. A AU AL R

a. 4 Accumulative yields of 4 years  b. Effect of organic fertilzier treatment
I ARANGFREFRIRACEE R 2 7 B3, P<0.05; M20. M40. M60. M80.
M100 7 HUREE VLA A 20%. 40%. 60%- 80+ 100%. **EiR %
SIHTIkE] P<0.01 KF o
Note: Different lowercase number indicate significant difference between

treatment, P<0.05. M20, M40, M60, M80, M100 represent organic fertilizer
replacement rate 20%, 40%, 60%, 80, 100%. P<0.01: **,

B 1 2012-2015 FK45 RAR > 58 AUCHRE 6948 K b Fa
5 # 360 Aen oA AUIE B e 2L
Fig.1 Correlation of accumulative yield of rice from 2012 to 2015

with substitute rate of organic fertilizer and Effect of applying different
amount of organic fertilizer compared to applying urea alone

®4 ANBRSKRENEEREEL G FKFE~EMMRETF (2012-2015)

Table 4 Yield components as influenced by different combination of organic fertilizer with mineral urea (2012-2015)

e A RHE PT/m” FORE %L SP/(panicle™) 45525 PFG/% TR TGW/g
Treatment o5 42 201348 2014 45 2015 4F 2012 4E 2013 4F 2014 4F 2015 4F 2012 4F 2013 4F 2014 4F 2015 4F 2012 4F 2013 4 2014 4F 2015 4
MOUI00 405a 520ab 398ab 368a 95ab 69b 104b 121a 908b 90.5b 957a 81.8c 268a 284a 262c 280c
M20US0 38lab 589a 417a 369a 103a 84ab 104b 125a 894b 91.8b 953a 81.0c 268a 257a 265c¢ 28.1c
M40U60 389ab 591a  404a 354ab 103a 87ab 127a 118a 91.1b 940ab 946a 848bc 259a 272a 265c¢ 282c
M60U40 385ab 542a 382ab 353ab 103a 90ab ll4ab 124a 925b 93.6ab 949a 89.1abc 263a 27.6a 272b 28.6bc
M80U20 363b 563a 383ab 333b 103a 96a 97b  110a 946ab 950ab 968a 920ab 269a 280a 27.5b 289ab
MI00UO 360b 507b 361b  291c  89b 93ab 102b 110a 972a 982a 973a 96la 270a 281a 282a 293a

W AFR/NE FRERIR A 2 5 3, P<0.05.

Note: Different lowercase number indicate significant difference between treatment; P<0.05.
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2.2 BHEEREIRAIAKTEST S REEI S0
FACH R AR R EIR Y R 2R, (HR
AR SR EARE B E KT R ie:; ARWIES
BRI ARV B TLEE Z 7 (B 3a,b, o).
IKFERTE RS R A 2 R AR E (B 3d, e, D - HH
ML, A HUIEBARERLE 80% AT LA FE A BRI
Wi B TR R A HLIE B ARRALE 40%A1 60% ) F5F
HHAVR S B TR, R LIRS R RO i) 25 1R
AR R SR HUSCRIE R 2R (B3 g, h, i) .

Ab P Treatment
MO0 [COM20 M40 B M60 MMM80 mEMI00

10 1207 100
0
2 — ns o enl
2 8 Eool M £ %
&n ns
£ 6} < a Z oot
£ £ 60 b =
8 4y & % = A0f
g > K =
° Z 30 K et
Z 2H I K ™R 20t
> 0 = e Ll | 0
% R T
Grain . Straw L e
b. W HE . WANGHE
b. N uptake c. N harvest index
~ 4r 40r 100~
) - 80
<3 & S
g < Z 0
=1 > L
£, E| &
D =9 ¥
g = = 40
3 o] s
S S =
a1 "
& = g 20f
& 0
Grain Straw .
e. WL f. B AR AR R
e. P uptake f. P harvest index
~ 30r 300~ 30,
ho o
i) =}
R = 250
k3 $ 200} Z 20t
E £ %
B S > ns
5 £ 150 =
= E~Y
g # 100} = 10}
M = o
= = 500 s
¥ B B
=N 0

FrHE FFF
Grain Straw Grain tr
g. R h. WA

Straw

(PN E/S IR

g. K concentration i. K harvest index

1 ARVNEFRERIRA B E] 22 57 5% P<0.05. ns FRACHE 2 7 A B3 .
Note: Different lowercase number indicate significant difference between
treatment; P<0.05. ns indicates no significant difference between treatment.

B3 AR HSRE T KA R AAEAT RAATREL. SOk
FhfRakde4 (2014)

Fig.3 NPK concentration and uptake in rice grain and straw and

harvest index with different organic fertilizer substitute rate (2014)

2.3 BHEEREMKIEIIER SN

T WU A2 2 R Ry ) R R .
da ANFILLFEVIERE T, LEREEEAESE. FIK
TR pH HB S5 AN BRR R EE EHK K
# (P<0.05) , BEEAHIEBAZII MG m (&4 .
HiRIG A7 R E B L, A HUEERF ST 60%0T,
3% pH [AEAANL I m, AHAEEREMLT 60%H,
3% pH (B BFRK (Bl 4c) « BUHETEELELRS
BRGNS ESRRG T ET S (K 4a, b) . S5

h. K uptake

TRREAR L, HC 4t F K A R HLIEF] T4 A Pl
R, [N URGE LI, BEH Y. BALES
JREBCMEAEE N T3 2R 4 a BTREIRE T 18.3%~
57.9%; AMEKES 4 a BURERE S T 14.9%~29.8%, HE
BEETREME. AHEEALER 80%F 100%, 11
pH EHEARK AT L3 A B E T T 4.3%A1 6.2%.

2 32y=0007x4193 7, 28[=0.057x+1881 70T

I 28fR-088% § L [R0-095% Z 65

S 24 S = 6.0

2 T S 3

..'E e :(_n< K = 55 y:0A0||x+5A62
a4 16 = 16 £ 5L R=0.96**

& = nhe

& T2 05

B =

I

0020206080100
AL
Substitute rate of
organic fertilizer/%

07020406080 100
AHUEFAE
Substitute rate of
organic fertilizer/%

a. HIEA b. 3T WL c. T 3EpH1H

a. Soil total N b. Soil organic carbon ¢. Soil pH
I B RAERIR LI Rl oo RIRIE R P<0.001 K HRIRIEH]
P<0.01 /KFs
Note: Dotted line indicates initial value of soil properties; P<0.001: ***; P<0.01: *

B4 APRFRABRET LEER. AIKESEF LR pHIE
(2015, 0~20cm)
Fig.4 Concentration of soil total nitrogen, soil organic carbon and

pH value as affected with different organic fertilizer substitute rate
(2015, 0-20 cm)

0
020406080100
AL
Substitute rate of
organic fertilizer/%

3 %
3.1 IKEEMBEHAESKFEEER KRS TR 5 IRHIS2 0
KEMARCOEKH, EREIBIRKTE R, B—jEH
TEHURE P AR A K PO S 00 75 A T 72 4 A AL
BB 355 EEE DA BASAFAE, AR BOE A8,
PRI R AE P AR, AT S BOR 36 T K RE - = AT
AL IR, SR, EARFR A, RIS 1 4E,
5t JRAR b, ECRE A ALAE XS KRS 7 TG L R
TS EHIEBRE 100%0 = EEBEFFEMK B D« XE
BHFE TR X 3R, W00 s R R T NS S
MoKRE L, HIRARIK, B Ey, AR i e e,
[F B T XK FE A AR B 2, IR E 5B &R T+
HAMEHUETE B N 4a BRZERE, AIIEER
FRAE 40%F1 60% I 235 3y 1 KRG &, 70l 77 14.4%
A11.3% (B 1D, HApas s fiaibind sz 2 A RE.
M= BRI R A E R, KR A B s
B BRI gEseRMT kDR BN, AT R
W FkRAEKBBMAREFTHE, Bk E, K
FRHHIIEBERRLE 20%~60% A BEE 5 5 R &
Ab 38 I T R 25 7 S, Ul B A LR IC e Ak 3L E BT HA A AR
FALRRE S AR R KRG BRI R R TR . AN,
2014—2015 4F, AHIEBARELE 40%F1 60% —EF2E I
PRt T RERI BRI SE SR R N (38 2) , iRk EUR 45 s
3R B KRS A B AR KT 8 gtk pe L R
A HLUBRECE LLE) R, BT 3R 4 R LIRS IR
BRI T KR RTIIAEK TR, R IR R AR
REJT, MNP T 77 SR R 7 R gk T /K R b 7
A, SR, AHUEBACERA 100%E, 4 a W 7L
A RO 2 A%, KRR KT IR R K
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W a Bk m PR R R T, XS A AR TES
FAF ARG PR TG RIEA — 2022,

BEAk,  AHIT 72t 26 B it FH K ZE AR HLAIE AN B
T AR R, > T IR .
A HUAE A 2 BB R it B B AL 22 k), (B K FE B VR 1 LA
KU S eIt 2= R A RE (K 3d, e , HANE
Tic it Ak 2 AR PR A B W 2 v T Lt PR B AR (T 3h)
— 7T, AHE T A K AR AR B H B T R 43 R X A
(R 2, H—JrH, WATEE T A HUIE R RELE
IR A E T, FEKFE A B AT IR I R R E A K
PTG T, A3 E 2 3R o g Il 4, T Bl A AR K
17, WM REFR 7R 5 WK BRI, T2 = J5 197
NiRIE g,
3.2 KEEVENES LIERE KL pH BRI

A% FH 338 b A BRI ) 7083 e R, A B A
it MUAE 3 e 3 o B ) — A EE A Y R
BRI AN R oE DR — A,
KRG HUAE, ] DL -39 pLas e AR 2280, 44
BA B S5 FU R B, B 264G DL Bt 0 e 2
MBS T, TIEAVURSER 5 a fio sl BE ks
18.5% 1 37.1%, 34 inifiE 5 3 2 v T Bt A AR A 3. (6.5% )
ARG, EFXKAEE AL, 25RFEFERH, Hi
TR AREE HIEA WK & R 4 a TR ERSE T 4.1%, 1M
ALK R Rt AL B 52 = T 14.9%~29.8%, HtiA
HLAE AL B 25 105 A 40.8% (B 4) . B HLAE-JR 2 i Ak
B 4 a TR B R 1 18.3%~32.4%, RE&ET
FREALAEALEE (7.9%) o AR &l AL AR 2 i+ 35
KRR (AEE. B MIfE IcRsk =, ART
- MR U T SR R - R R G e P

A H R it FH A S A2 3 Bl A FH - 3 R A0 1y 22
Kz —W3), AW seh R B, Bl A LA it 52 R 386
3% pH MR, HA S HHAEERER 0 A 20%H, +
B pH HK 4 a BTRZE KT 0.5 NRAL, HAEHUAEEAR
KIE 40%~60%0f, 3% pH [HH 4 a FIIEARLERF AL,
L HUIE AR 80%~100%0}, -1 pH H#E 4 a Al &
# ETF03~04 DAL (Bl 4e) o Bk, Aot el
IKAAE A HREAML B A RO I HIAE NG & &, B2
il T IRERAL, I FE 3 5 T S Th RE RN R AR 1 S 5 TH R A%
HEEH

GAARRKEER, HAfERKBRBIEX, FHKLEME
WHE ] 1A HLAB AN AT ek 2 Ak 22 kit 38 AT gk 7k
FEr= AR A LA 4 RE, ARy — BT L R ER
BE R AR o SR, PRS2 58 B 55 Bl A PR Al
HATAS G KRUBLHES ™, FHAE B R RO L LR 12
s BRSO BRI A IR B AR AW B B, KA
YA LB 7= b A B A 48 R8s 77 BCh T8I R X A HILAE
FRHMEZETHZ—.
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B LA HLENEACERLE 40%A1 60%0F, ZKRE ™ B4 Hujit
A RE > 5] BB 1 77 14.4%F0 11.3 Y%, B A HUAE D it b 151
N, KFEREAT BB PR, APRBEIRE R SR
MU 5 R R B3 B 25 46 v 7 RS AT Ui s, RIS il
NEFARRAE 80% I AT 5l 25 $ Ry AR B I AL &

2) IR EAFMA YIS R pH E55
AHEM B EREZE FEMHKKR. AHLES )RR
MEEER IR 4 a AT R E S T 18.3%~57.9%; H
WURRE: 4 a BT ERE T 14.9%~29.8%, WiEEZEmET
FiEEIE . BHLUIEBRE N 80%A1 100%, 3% pH {HE:
IS HT T4 B E T & T 4.3%M 6.2%.
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Partial nitrogen fertilizer substitution by aquatic plant compost to
improve rice yield and paddy soil fertility

Tao Yueyue'?, Jin Meijuan’?, Tang Yunlong®, Zhu Xinglian'?, Lu Changying'?,
Wang Haihou?, Shi Linlin?, Zhou Xinwei'?, Shen Mingxing'**
(Institute of Agricultural Sciences in Taihu Lake District/Suzhou Academy of Agricultural Sciences, Suzhou 215155, China;

2. Key Scientific Observation & Experiment Station Paddy Field Eco-environment, Suzhou, Ministry of Agriculture, Suzhou 215155, China,
3. Agricultural College of Yangzhou University, Yangzhou 225009, China)

Abstract: In order to evaluate the effect of organic fertilizer based on aquatic plant composting on the rice yield and paddy soil
properties, a four-year field experiment was carried out in the typical paddy field of the Tai Lake region. The four-year field
experiment was composed of different combinations of organic nitrogen substitute of aquatic plant compost and mineral urea,
and it included 6 treatments whose proportions of organic nitrogen were 0, 20%, 40%, 60%, 80% and 100% of total nitrogen
amount, respectively; and for all the treatments, the total nitrogen inputs were the same. Grain yield, yield components, the
uptake of nitrogen, phosphorus and potassium in rice straw and grain as well as the concentration of soil organic carbon and
soil total nitrogen and pH value in the top soil layer were measured. Our study revealed the following findings: Firstly,
compared to mineral urea alone, combined application of both organic fertilizer of aquatic plant composting and mineral urea
had a good potential to improve the grain yield of rice, and with the increase of organic fertilizer ratio, rice yield tended to
increase first and then afterwards decrease. When the replacement of organic fertilizer was 40% and 60% of total nitrogen, the
rice yield reached the highest point. Applying organic fertilizer alone had similar grain yield of rice as the treatment of
applying urea alone. Secondly, the number of productive tillers was significantly reduced with sole organic fertilizer, while the
phenomenon could be diminished or eliminated by combined application of compost and mineral urea. The parameters
including the number of productive tillers, spikelets per panicle and percentage of filled grains were all relatively higher when
the organic nitrogen substitutes were at the ratio of 40% and 60% of total nitrogen input. Thirdly, with the increase of organic
fertilizer application, the nitrogen concentration in straw was decreased, while no pronounced effect was found for the nitrogen
concentration in grain. Furthermore, no significant difference was found for the phosphorus uptake in grain or straw among all
the treatments. The potassium uptake of straw was significantly improved with the addition of organic fertilizer, and
meanwhile the potassium uptake of grain was significantly enhanced when the substitute rate of organic fertilizer was 80% of
total nitrogen. Lastly, there was positively significant correlation between the soil total nitrogen, soil organic carbon and pH
value, and the amount of organic fertilizer application. With the addition of organic fertilizer, the soil total nitrogen and soil
organic carbon were significantly increased compared to that of 4 years ago. When the organic nitrogen was applied at 80%
and 100% of total nitrogen, the soil pH value was also significantly higher than that of 4 years ago. In conclusion, the
combined use of aquatic plant compost plus with mineral urea is beneficial to improve the grain yield of rice, enhance soil
organic matter as well as decrease the soil acidification, which is a protective and environmental-friendly fertilization
technology in Tai Lake region.

Keywords: nitrogen; soil; fertilizer; Tai lake region; rice yield; nutrient uptake



