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ST 5% 7k F A< B e B AR =X 3 Ak B3 43 R s F1 PR R 2 i

BEXfF2, RIE",

Qv R B g A0 AT ST, ®aT 2100085

KGNz, B &/, K
2 EREBAT AR, JEat 1000490

OE: AU 26 KT ARG, BT A RFEIEE KRR S E IR IS R OR R g
R KA LA L C i B, (R T LB e & it AHIEHUIRACIE B 54 m R
Bl C R TR & i KRGS 2 B4 NS Py K IR AR W] S22 5, FPSEAR NG P IIMRCER: R IR BC A A8 93500 56% ~ 73%
1 65% ~85%, K MBI F L PAEREFT (49% ~ 60%) o FFsEi=iily Ny P AL W ARG, ALK R 2 AR B 520 Lext
Frs. REFFIOSENASEI R, RHEFR IRV 2 AR 92 . RS A AR MR i . N Py KGR e ) R A WL E LI
P T/KRENF S 4, Forp NPK+OM AL FIFF 9™ W die iy, O RS ™ 73.4%, 2NPK 5 NPK b3 53537 59.5% 1 35.2%;
P& A T AR i AR R MR I S8 o KRS RERT S ARAE =2 LR E I i 238, 4 Py L P R N /KA A

A (HHOCRES N 0.89, 0.98 F10.95)
KEIR: MRS, KRR, R HEEMR
FENES: S147

A KA RE AR AL AN S2E T
Bt SR S RINVRERIS 1} AU e Vs P THERGER
BErrge e AR e Y Oy BRARER BTG Y AR, i
P TR PSP R m AR AR ARG I ANSR
Sy R 3 AR AR LD A A
RS R TR AL P A BR EAR A A= o y  EE  f,
AUt 0T 21 53R FH KR 7= K AT D3 R A
K. HilkFEREZEZ N Py K JEEAREH
R LRI N Py K UFRES T, A7HL- G
HUIEREC & fit 58 G Rt -3 LRI AR R, b
AERC S BT RE L 3 I, R GeA -y B i w Y,
VEPIBRARIR AT 3 HUB AR R AR > IR
i, BEMTREEAKRE = f w2 (HR KRS AN [l 7
R TR TR IR ARG A 0 R
FIFE5 R KR TCR A Z WP AR50 R
K AL AL RS, 5 A1 WA AN ] it AL AR O e FH 3
Gy R T 4y A A R RO L R S DR E
AN [t AR 2T KR AN [ 85 8 97 0 23 A1s S FLRS 3857
IPARBURITR 73 MR (5 o BIF 78 45 SO0 BRI
AL R HAES R W F S RN E
X

1 #MRE7A%

1.1 R HEEHE

TR G Hb 7 A VTG 45 20 3 F 50 BT A 30 52 A X 6
(116°20'24"N, 28°15'30"E), J& T~ iy iy 2= X
SARIX, PR 26 mo PR A S R
KRR 29.9°C F 5.5°C, 4EIE 17.6°C, ER
i 6480°C, EYYPRENYE 1727 mm, JCFEIH 289 K.
TR RO I R A, FRRE N A-P-WI-
W2-G M, JETHEEAUKFE . 1981 fF e K e fr
TR G0 A 3 O P T3 pH 5.4, fHL C 16.3
g/kg, 2N1.49 ghkg, 4xP0.44 g/kg, 42K 10.39 g/kg;
BN 144 mg/kg, 4P (Olsen-P) 9.5 mg/kg, AL
K (NH,OAC-K) 812 mg/kg, #HILi&E CEC 27
cmol/kg, Fiki & (<<0.002 mm) 241g/kg.
1.2 It

KRG T 1981 AEHFE), §T 5 45 Wz
FELELFE AR, 1986 4F )5 b FE—Fa- A W BHER], 7K
FE SRR S AE R — . RIS 9 AN b3 . OANHAE
(CK); @JitiNJIE(ND; @it P I (P); @i K JIE (KOs
®jfi N. PHE (NP); @jfiN. K (NK);

OREIH  FXK 973 HiH (2005CB121107) A [ERF22BEARAH TRAEKIH (KSCX1-YW-09-08) %),

* WIEE (tqin@issas.ac.cn)

EH R T (1984—), &, HIKFA, EFd, FEMNFAR M EFRMEIR TS, E-mail: wqyao@scbg.ac.cn
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@JEiN. P. KJE (NPK); @XU% N, P, KJIE (2NPK);
OHHW-LHEE (NPK+OM)., FEAMKEER 3 R EH,
BENLHES, ANXTAY 46.6 mP. Jiti fIE )& R it i 77 =X
S KRG ZEEF R 2 (N 90 kg/hm®) A5EEREAL
(P 45 kg/hm®). ZALHI (K 75 kg/hm®); 2 RNt
NPK +OM Ab Bt AL AESN, A HLAE 22.5 thm® (F
TEFT I8 22 0%, ARG 39D A HUILAES BRI/
FEREHEA, N OJERT K RELE KRR 7 5 FH 2> Bk 40
624 LU 53 P B it o
1.3 EHRNERZ

2007 4 ZE K FEBOGR I i SR, 43 /N X
B, B, SRR . BOIRET 2 KRR/ X BEAL
SRECFFSE . FEFFRKABIRAE CRECTIR 20 om RI7KHE
RAD FEMS 6 47, 65°C Ht il &3 A
RIFR B84 9700 & B 42 H,S0,4,-H,0, &5, 4K
RSB TE BT e, 4 P FAHER LG VE I E, &N
FIRCR LR E Bk e M, AT BRI ISR 5 e 5%/
XARHLE 5 AREE T (0~20 cm) WA, A5
55 XTI 07 i 0 5 R A BRAL P T, BRI E kS
A2 A H i

HHUEMN. P, KI5 (kg/hm?®) = HHLUEH 5
(kg/hm®) x FHUEKIN, Py K& & (kg/hm®)

HAEREAAEEHIN. Py KEMA R = GEEX
AR SV IRN o] SR DX AR SN )/t IE 5 > 100%

FEO P TR RIERMFTE, IR0 #
NSRRI ZEM, EEERER, fUERR
G FESBNEFEHEALAT N IR, K RN %
IKEGHERE . KAV AR5 FR o s AT
SRR Al H I R4, AR ELFE IR . #ERAx
T3 B 77 o 4 R

1.4 BUESHH

ol K H] SAS 8.2 Geit BT I 2203 W IKHE
A= i RN R 53l SR FH AL L IC HSD A vk
(Tukey’s HSD) Filig /M # 723 (Fisher's LSD) XJ°f-
BfE 2 e W MRS (p<0.05).

2 #R51NE

2.1 HEREX HIEMRANFS R ERNFM

KRR G IR ORI 0 & R 1 Pios. )
DIE Y, SxRAHLE, BT it A AR BE 0 AN 4R A AT
e (KAHEFRAN); BT EPAEALFE (1 AP i 1 4
M SR AK SR ES AR, BTSSR
ANZ AL, HEN. PARAE W N R N, P
i, BIEPIONS PEREZSRE FHEN, PAE. 5 4b 3 jH]
RGP 25 530N 3%, NPK+OMARH 5K AL 1]
FZ 5k 98.5 g/kg, BUMENAIHUK S HBEREE (p
<0.05). T BEHK P B 5 it JIE 5 e S P Ji DRI ]
JE T ALK 1 S KA R K R K = 1) - Af
AR, AR R INPK+OM. 2NPKAHINPK
AbEE, JORKER, HHEEMKAHFES, Aaetha b
HEOMK I (FHIFE; N NK. KX CKARER A 477 B
%, MBI D, T BB S AR, A
BT EHEHMKE . S5CKAMILL, UNPK+OMALHE +-
BENCEHEBER G, RN HAIER -G HLCH
REMAARR /N, 1K A] RE & PR T3 LTS n 32 2Kk
BB AT HLAC S8 i AR A F R T, Ak
SR AR RN, R R R s SO T R E
AR R oy U kit P 4 A B ) A A B
M, NPKALEE (TR A LS S A R
= , (] % o B pst 4

F1 2007 FRBRREFEEELEHZTEGHI CNELSET N

Table I SOC and nutrient contents of cultivated layers under different fertilizer treatments

Ab pH EpINe 4N 4K B N WP MK
(g/kg) (g/kg) (g/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
CK 52 19.4b 202¢ 0.54¢ 9.23a 156 d 13.4d 52.0cd
52 198b 2.06 de 048 ¢ 930a 163 ¢ 9.6d 48.0d
P 53 20.0b 2.11 bed 0.74 cd 9.26a 151e 340¢ 49.1d
53 200b 2.02¢ 0.51e 9.23a 155 de 9.5d 69.9a
NP 5.3 20.1b 2.12 bed 0.69 d 932a 162 ¢ 25.1¢ 56.0 bed
NK 52 21.0b 2.17b 0.52¢ 9.29a 164 ¢ 12.6d 62.1 abc
NPK 5.3 209b 2.09 cde 0.84 ¢ 9.25a 165 ¢ 315¢ 63.0 ab
2NPK 5.2 20.8b 2.15be 1.03b 9.35a 177b 759b 60.0 abc
NPK+OM 5.2 258a 2.64a 131a 9.24a 208 a 108 a 67.5a
LSD (0.05) 0.12 1.9 0.07 0.14 0.5 4.5 10.3 10.3

e =S T REA IR R AL B R 22 5 2 (p<<0.05), R I,
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Wit Hi s, USROS A, @ R
HHAES RAMFE EWEE , IH e L
(RFE5 i, 3% 5 1 22 2 PN e 25 AR AT
SRR, BRa K &S, NPK+OM 4B A HL
R BRI IR B S S T RSB (p<
0.05), ULIALNEH 7R 3 5 A, AR T-3F
SRR, A HUIE A 2 e A 5 e A ML AR
Ho KA R rp, kAN A JEAR = R R 77 43
BINGUE T IR O, SR T IR R AR,
AW TE MU it SR T3 0 - 3855 0y 7
2.2 JKIEMEL. BHIRENEYERES TIEMER
FIESER
M2 2 w50, ASFEDEAEA DG KRR

i, M HERFT SR A E . Fra- e 1R,
HHI-TCHUIEECRE SN P KA AR a] {2 3 i
JLPNPK+OMAL Bl 5, 37 73.4%, 2NPKENPKAE
FEAY A= 59.5% Fl 35.2%. S ACHFEFF AR AR L
EFPe e A AR — 5, HARF T NPK+OM
2NPK>NPK>NP=N. NK. P. CK (p<<0.05), [fij%
Qb PR TARR 2 A2 Py AR A 7 B RIRS AT AR ) B AR A g AT
AN, HRF ENPK+OM. 2NPK >NPK =NP., NK. N,
P. K>CK (p<<0.05), Uit A BEARA P~ & w1
CK IR 45 5 5 Wt it NS AR 25 A ) (R AR A 52 K
IRIG L5 RIEFI, No Py KM & A WL L it
AR RGN D), Bl EAN, RS
PR, X A R

R 2 FREFERLIEXKFEFFHL. BIMREEMENTI

Table 2 Biomasses of rice grains, straw and roots under different fertilizer treatments

AbER K5k i M Mo
P (kg/hm?) A (%) 774 (kg/hm?) B (%) FohE (kg/hm?) C (%)

CK 5952 (364) ¢ 50.72 3639 (146) cd 31.01 2168 (43)d 18.47 11736 ¢
N 6436 (418) ¢ 49.13 4082 (221) cd 31.16 2585 (127) be 19.73 13101 ¢
P 6464 (199) ¢ 51.58 3731 (142) od 29.77 2336 (113) be 18.64 12532¢
K 5479 (364) ¢ 49.47 3440 (159) d 31.06 2157 (155) ¢ 19.48 11075 ¢

NP 6829 (110) be 49.18 4371 (145) ¢ 31.48 2687 (61) be 19.35 13 887 be

NK 5979 (187) ¢ 47.93 4115 (89) cd 32.99 2380 (139) be 19.08 12474 ¢

NPK 8014 (217) b 49.05 5331(335)b 32.63 2992 (229) b 1831 16338 b
2NPK 9457 (674)a 44.71 7482 (424)a 35.37 4212 (383)a 19.91 21152a
NPK+OM 10279 (539) a 45.23 7999 (287) a 35.19 4451 (235)a 19.58 22728a

e PREY 2007 SERREMBRA A B R A ST REL BAEYEN T B MR RS BAEMERN A, C IR
PSRRI A AF/NG TR B (7] LSR0.05 24T A S W 5T A B R

ARG RG AT T TC00 BOFF S REFF AR
W . W E RN, KREH EE S N Ay
SRR B EMK, PR S 2 AR
B 0.984%* (n=9), WRIEN 0.983*%* (n=9); Fiff
AR E h 29.77% ~ 35.37%, KR S REYR
LE#Ioh 18.31% ~ 19.91%, FEFFHHETE &S A =KL
732 48.41% ~ 55.29%.

IKAEE Y& T BT A RPE A B R ] (R
3), BHEHEHUR L N, P IR0 Fr st KRG 5 2L
HEWEE (p<0.05), JUHE4A Py L P OAIGRAA
N IR mA A A OC (p<<0.01), HRVEY=ET
IR0 0.95, 0.95 F1 0.89 (n=5, p<0.01).
2.3 MERBXIKFEAFE. FBITFRER TS WREHA

F FERIR N

ANt IR R KRR RL . FEFF AR ZE NS Py

K PWRICRINZR 4 Pos. afLLEH, ONRKE: Ff

R 3 2007 FEREEBREFHEYES TIRERBEXRY
Table 3 Correlation coefficients between soil properties

and average rice yield in 2007

T e Ritt R B
pH {8 -0.29 -0.39 -3.38 -3.35
fhLc 0.77* 0.78* 0.77* 0.78*

4N 0.76* 0.76* 0.76* 0.76*
T N 0.88** 0.90%* 0.9%* 0.89%*

4P 0.96%* 0.93%* 0.93%* 0.95%*
P 0.95%* 0.94%%* 0.95%* 0.95%*
MK 0.33 0.41 0.37 0.37

VE: *FOR p<<0.05 K LB #*ER p<0.01 KFELEE,

S N ECBIh 56% ~ 73%, AKFEXT N Wi 3 ik
HEFFSEH .5 NPK ACEEAILL, NPK +OM 5 2NPK
AEFRKFERS N PSR B B S, N NP b3S
NPK AbEEAHY4, NK. P. CK M K AbFEf /KRGS
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N IR W e Y B A, 23 o0l & NPKA 311 76.12% 60%, K M4 h ettt 5 CK ML, Y
68.43%. 62.18% HI 56.69%, VtHIXMIEAEHET N NPK+OM 5 2NPK AbFi & 42 @Kfas POK I
FW, N. P RECHEREfEdE N O, miAIEEE i (p<<0.05), TMHARLRES CK ERARE (p>
Wi P ORECANE P OIEEIAF S N R, @ P K 0.05), BHIKREXS Py K W2 IR B 1 5%
WS KPS P OLRBIR 65% ~ 85%, ZKFEXS P I WK, HhISUgsERY Dawe SR RHRIE HUF L T 45
Wt - B AR s FEFTI K LBIE 49% ~ ik

R 4 TREMERIKFEITA . FBHMIRERFTS RIAFIE

Table 4 Effects of different fertilizer treatments on nutrient uptake of rice grains, straw and roots

IKFEERAL AbER N P K
AEW SR (kg/hm?®) W EE] (%) SEW ISR (kg/hm?) WU ELB (%) EME (kg/hm?) TR ERBIT (%)
FFSE CK 51.79 de 69 18.01 bed 85 797 ¢ 41
N 66.45 cde 68 18.89 bed 84 10.94 abc 40
P 59.85 de 73 24.67 be 82 10.24 be 37
K 48.02 ¢ 71 15.46 cd 83 10.3 be 39
NP 71.67 cd 68 27.61b 82 10.45 be 37
NK 62.5 cde 68 14.02d 81 11.00 abc 40
NPK 82.71 be 69 23.07 bed 77 14.74 ab 38
2NPK 102.61 b 57 43.42a 75 18.61 a 34
NPK+OM 12432 a 56 43.73 a 65 18.56 a 33
Uit CK 11.92¢ 16 2.06¢ 10 9.58 ¢ 49
N 13.98 ¢ 14 1.85¢ 8 13.82 be 50
P 11.51¢ 14 333¢ 11 15.62 be 56
K 9.65¢ 14 2.14c 11 13.54 be 51
NP 1824 ¢ 17 41c 12 16.21b 58
NK 15.84 ¢ 17 2.13¢ 12 13.98 be 51
NPK 21.06 ¢ 18 457c 15 21.14b 54
2NPK 41.53b 23 9.92b 17 3133 a 58
NPK+OM 61.53a 28 1547 a 23 33.68a 60
HRAE CK 10.87 be 15 1.16 be 5 213a 11
N 16.79b 17 1.68 be 7 275a 10
10.71 be 13 1.93 be 6 1.99a 7
K 1032 ¢ 15 1.06 6 247a 9
NP 15.97 be 15 2.071 be 6 1.53a 5
NK 12.96 be 14 1.19 be 7 253a 9
NPK 16.19 be 13 2.13 be 7 3.06a 8
2NPK 356a 20 427b 7 438a 8
NPK+OM 3746 a 17 8.47a 13 4.08a 7
&k CK 74.58 ef 21.23 be 19.67 ¢
N 97.22 cde 22.42 be 27.51 be
P 82.08 def 29.93 be 27.85 be
K 68.00 £ 18.65¢ 26.31 be
NP 105.88 cd 33.78 b 28.19 be
NK 91.30 def 17.34 ¢ 27.51 be
NPK 119.95¢ 29.77 be 38.93 b
2NPK 179.74 b 57.61a 5432a
NPKOM 22331a 67.67 a 56.32a

TE: Ny Py KGR 2 BC LA LOFF SRR R EE 70500 b B RO 1R 1 73 bR
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KFEXT Ny Py K B[RRI R 45 R (R
5), NPK+OM KR N BRI H 2 B w18 39.9%,
ONPK AbFEHVK, 4 33.2%, S5t N IS4 FE I N
ZHRITIE N 10.1% ~ 25.2%, VoW 7E %56 1 it A
T, BN AR SR NI 2R A0 4 &
MNFEHIE T LAE H, Py KOAE 1 AT 235048 NOE
T FAET 15.1% F1 7.8%; N. K Bt F mT

I3 PRI MR e d i 3.6% FH 5.4%; N. P
JIES e FH R sl K P AR 3R 305 0.6%  H119.0%,
Mz i 5 N & (r=0.8434%, n=5, p<0.05)
Fiji N P& (r=0.941%, n=5, p<0.05) EH
Ko HUL, No Py K EXF KRS A= KA H S 1)
FLHC A it FH AT DA E AR G 2 JIE AL 2 R 26 ()4 e, A
732 B3 77 PR 25CR

% 5 AEIHEALIRRFE S FE (kg/hm?)

Table 5 Effects of different fertilizer treatments on nutrient balances

Ak N P K
N FERcCE S R (%) M P AERcE A SRR (%) KR R Rk RWAE%)
CK - 74.58 - - - 21.23 - - - 19.67 - -
N 180 9722 83.24 13.9 - 22.42 - - - 27.51 - -
P - 82.08 - - 3940 2993 9.15 22.1 - 27.85 - -
K - 68.00 - - - 18.65 - - 12440 2631 98.48 124
NP 180 10590  74.59 17.4 3940 3378 634 25.7 - 28.19 - -
NK 180 91.30  89.21 10.1 - 17.34 - - 12440 2751  97.96 13.1
NPK 180 120.00  60.01 25.2 3940 2977 1020 27.5 12440 3893  85.16 22.1
2NPK 360 179.70  180.12 33.2 78.80  57.61 2115 40.2 24880 5432 19434 25.0
NPK+OM 223 243.50  466.00 39.9 67.67 5885 1253 445 5632 165.60  221.00 26.9
MEIRFR 2 A (NS Py KRB LA S5 30k

225 A HTKE (R 5), NPK+OMAFEN, P,
KFEA BN, AR ERK, 2000 466.00.
125.53 F1221.00 kg/hm®. SFHEALACIK &AL BRI =, H8
HPHEEACP- M sl i A & 4y, MIN. Koo B8RS+
FRW . FERNFEWIER S FE T, NPKAF N,
KIEAr B AT/, IR0 A B BB i (3R
2), WIHEYRICT B AES REM TR R, L
FITE TR R D

3 g

(1) It AL NEA 25 3L C 54,
R R R R S, A HLEHUIE KA
i B S LR C ARG . LIEgR
IPIRDLE R KRR S REAT IR B

(2) N P (e 3= ZAR AR S, KAMRCE
SLEPAERS AT AL R A= 40 8 1 5 0 L XA 5K
AT PR3 M0 S ko

(3) ¥y Ny P ML R BFEASE, S8
Feiti N Py K ALHE KA HL-ToHURC A T3 e A A
HATRIA MR, B et T N R B
RS NI AR AR N B oo
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Effects of Different Patterns of Fertilization on Rice Nutrient Use

in Jinxian County of Jiangxi Province

YAO Wen-gian"?, QIN Jiang-tao',

ZHANG Ji-guang"?,

ZHOU Rui', ZHANG Bin'

(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;

2 Graduate University of Chinese Academy of Sciences, Beijing

100049, China)

To study the effects of different patterns of fertilization on rice production and nutrient use, a 26y long-term field experiment was

conducted at the Jiangxi Institute of Red Soil. The results showed chemical fertilizers affected the contents of available nutrients more significantly

than soil SOC. The combination of chemical and organic fertilizers increased SOC significantly. N and P contents in grains, which were 56%-73%

and 65%—

85% respectively, were higher than in straw and roots. K content was higher in straw (49%

—60%). Rice productivity increased gradually

with the increase of NPK combination application, especially under the combination of chemical and organic fertilizers. The highest productivity of

rice occurred in the NPK+OM treatment, followed by the 2NPK and NPK treatments, which were 73.4%, 59.5% and 35.2% higher than CK

respectively. The aboveground and underground biomasses were significantly and positively correlated to rice yield. The result suggested that N, P

and K combined fertilization could improve the utilizing rate of fertilizers. Soil properties could affect significantly rice grains, straw and roots, and

the total biomasses of rice were significantly and positively correlated to the contents of soil total and available P and available N (r = 0.89, 0.98 and

0.95).

Key words:

Fertilization pattern, Rice biomass, Nutrients accumulation, Soil properties



