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Table 1 Experimental design and treatments
Jiti L 5% 43 1/ (kg/hm?) Jiti I 5% 43 1/ (kg/hm?)
G5 Js1] TR G5 Js 1] TR
Fertilizer application rate Fertilizer application rate
Code Treatment Code Treatment
N P, 05 K;0O N P, 05 K;0O
1 NoPo Ky 0.0 0.0 0.0 8 N2 P: Ky 168.0 75.0 0.0
2 NoP: K, 0.0 75.0 90. 0 9 N:P; K, 168. 0 75.0 45.0
3 N P;: K, 84.0 75.0 90.0 10 N:P; K3 168. 0 75.0 135.0
4 N:PoK> 168. 0 0.0 90. 0 11 N;P: K> 252.0 75.0 90.0
5 NP K> 168. 0 37.5 90. 0 12 NP K> 84.0 37.5 90. 0
6 Nz P; K, 168. 0 75.0 90.0 13 N; P, K, 84.0 75.0 45.0
7 N2 P; Ko 168. 0 112.5 90. 0 14 NP K, 168. 0 37.5 45.0
TR 125 5 @SR T Z H AL,
1.3 #H &

DIREE S, RA“34147ERGR 8 7 . iR
R KK 1, /N ER 15 m®, Rl #L X 4 HE
5,3 WEH .

2) 0 BB 7 . AL BE L ER IR VR Ay i B R R
46 %N i BE IR S (F 12 %P, 0) EALER (5 60%
K, ), FNEST 4 Wit H » f AL L 53 BENL 4415 8 A2
FEAC A4S 4 25 %0 s BEAE 22 WS /E # A8 1 Rt A 4
JE 43 2 Uit - 60 Yo VEHEE , 40 Yo AR 2P REE .

DWEMEHH, B/NXHE 0.5 mX0.5 m
TR MR T o 3 S HE 22 WU 53 B 1 ) 22 R 0 9 4
PR T AR R LW LB R A 58 L SPAD {H
R BEAR I TH A8 B0 (AccuPAR A8 4 56 )2 40 BT 2 455
E[E DECAGON) &5, WM I 5 /)N DXKF R 7 o 1
Mo b A o R IR R 15 bk R AR R R A 32 B
AR TN AR L I AN [ T P o AR R
A B B SRar St KUTRE R4 80 CHE T 5 %
BB A . 3d 0. 15 mm G , SR FH A B 0G0k
THAL T & R AR BT b 5 & il i OB
TREME S E . SO 7] R B VR
3 B 2 WL FH 238 AR BRI T

O MEFERE N S A . LA BAR v, IERHH
NS L, B I0 RO — J0 R B R Ak AR
TR 58 i e ™ o W T R B L N s P AR
R R85 A0, T 530 B A 48 W 4880 45 B ) i S
SRJG X 2 TS Y HE A4 (B0 S0 3 AT 2 R
ALV F (AR SS (R” (B R 5 K HL it E A 1 A B
T 38 110 N A5OAE 7Y , 2R 4 A i N o

)G Tk . R Excel #1750 50 ik
B, X KRS 0 U M AR AT A 25 40 T B A S I 4% 8
PR 1 56 B 705 SR SPSS 13, 0 (SPSS Ine.
2004) GE 1T B HE AT G2 3t 4 B . W B B M 25 Tk
(SSR) % AN [7] A 3 77tk K 2808 B AN () e A 7K 1 35 g

2 ZBRESH

21 EEHERKEMNKBEKLRENZN

SR PR A R WL K 50 /N XOF B A RO
83.37 Ji/hm” AL BHE] 2 5 A B % . & 2 Bos,
KM EZEREMAEREETHAWHEZmW, 7EH[F
JififE (75 kg/hm*) J 8P (90 kg/hm*) I & F . &
Jiti K 0 4 e o 7 G BE R T R 4 A R o7 T R
B H R B ORI B L 8] i SPAD fH & T+
e A, i TR S B S AR R . 7R A TRt R (168
kg/hm?) (Bl (90 kg/hm®) 24~ . 7€ 4 BE B 40 B {3
TR B AR K DL 37,5 kg/hm” [
10 N O 3= - ) Y i T A = O o s
kg/hm® {4 Jite 8% 7K S e i, 48] —nF SPAD {E LA 112.5
kg/hm® (7 W K P 5, (H 28 5 B R 5K B 3 K
T 2 T B TR P RRORT B v B B 1 18 T
TR 8 ok SPAD B A - AR S K000 it 8 7K
-2k 75 kg/hm® B S (R . BR B R AR A 48 A Ab 2R
] 25 5 R 3K W 3 K. 7EAH R AL (168 kg/hm?) |
B (75 kg/hm®) 258 T, 1 i - T FR 4 £50R 2 A
WELL 135 kg/hm® Byt 8 K- i & - 48] — it SPAD
R 3 B2 3 30 T 450 DA AN e 0 A R A e IO 0 BE S
BB 5 I T AR BRI ) K A, LAy 4 A Ak )
ZFRIBEEKF(ED,
22 EEEMEAEKEXNKBEERRREFTRE
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1) 77 o K FL R i, i A Ak 28 ) 7 e e ik 2%
S5 IE AR S5 3 AKF A, B NLP. K,
A B 7 A e (R 3) . ZEAR AR (75 kg/hm®) |
B (90 kg/hm®) Z5 4 F . il 20 Ak 28 1 B8 2 8 T
ANt AL B AR 3 ASAS TRt UK T F] 22 5K 1 3 5 7
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T T B Ak () B 5 O it B A B R] 0 25 R
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kg/hm®) 7K - ] 25 5 35 8 3 7K 7 5 v T AT 2 il
B4 SRR T b B it 2K OF 2 v R T B
B H o, G B L, 168 kg/hm® (1 & K F- %

ARFE (G 3) . FEMRE &0 A PR T Bl it e oK F
F14 B e RS 3 B R e, (R B ) 22 S N 3
B TR AR N 45 SR B TR B L AR
FEEE T WK P 75 kg/hm® W dr IF B35 & T
B AIHE (37, 5 kg/hm®) 7K, 45 52 R 78 A [ jife
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keg/hm?® (14 it % 7K - fi A, (H AR B A 22 S O B3
(3% 3) AEA R 20 B A5 15 T B3 T BR AT R0RE K

F S HAbRE R K, 2 Rk B KT, TR ELL MR L, 90 kg/hm? it 8 /K - i . 235 = T8
84 kg/hm* MY jifi & /K Vi &, I B F & T 252 HFEE (135 kg/hm?) 7K -5 BAR ORI K, 45 50 %
kg /hm® Jiti &K - 25 52 F6 A0 A [ it 60 /K OF- (8] 25 5% ORI hr 5 76 O [ 0 /K O [ 25 S R 3 (R 3D
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Table 2 Effects of fertilizer application on the plant growth and population structure of rice

Ay BE Y] Full tillering stage (2009-07-18) Zafl %3] Full tillering stage (2009-08-14)

fb 3 -t # fem {8 =0/ em ﬁﬂiﬂﬂr\h/cm {8 » Y Wi /em BB SPAD(E MR
Treatment (f/hm?)  Sceding  cnh ol Widthof o SPADMRWPEBUER o, L s sPADvae M
Seedl No.  height penul. penul.  SPAD value LAT Seedl No.  height  of penul. leal LAI
leaf Leaf of penul. leaf
NoPo Ko 166 d 48.4 f 32.35d 0.76 de 33.21d 0.48 h 160.0 ¢ 79.5 h 34.11d 1.43 e
NoP: K 185 d 46.9 f 26.20 e 0.69 e 33.09d 0.54 h 210.7 be 84.4 g 34.56 cd 1. 86 de
N: P: K, 262 ¢ 56.5 e 35.50 cd 0.89 cd 34.35 cd 1.28 g 224.0 ab 96. 1 ef 35. 76 bed 2.68 cd
N;PyK; 324 abc  61.7 cde  34.15 cd 1. 00 be 33.31d 1. 36 fg 234.0 ab  100.6 cde  38.90 abc 3.01 be
N; P K, 340 ab  65.4 abcde 37.00 bed 1. 06 abc 34.31 cd 1.53 fg 244.0 ab  105.9 ab  38.44 abed 3. 40 abc
N2 P, K 328 abc 58.6 de  36.10 bed 1.12 ab 35.44 bed 1. 83 cdefg 260.0 ab  106.7 ab 39.71 ab 3.58 abc
N, P3; K> 316 abc  63.9 bede 36.85 bed 1. 06 abc 35.52 bed  1.66 cdefg 268.0 ab 107. 4 ab 39. 08 abc 3. 47 abc
N.P: Ky 336 abc 67.0 abc 42.17 a 1.11 ab 36. 85 ab 2.19 abc 277.3 a 104. 0 be 39.73 ab 3. 61 abc
N, P, Ky 321 abc  65.1 abede 40. 10 abce 1. 05 abce 35.73 abe  1.72 cdefg 266.7 ab  102.9 bed 38. 94 abc 3. 64 abc
N:P;K3; 330 abc 70.8 ab  37.97 abc  1.06 abc 36.61 ab 2.27 ab 286.7 a 107.3 ab  38.51 abed 3.96 ab
N3P, K, 354 a 71.7 a 41.50 ab 1.21 a 37.78 a 2.39 a 264.0 ab 110.7 a 41.88 a 4,27 a
N; P K, 309 abc 59. 3 cde 35.00 cd 0.90 cd 33.25d 1.21¢g 258.7 ab 92.7 1 36.47 bed 3.06 bc
N; P2 K, 274 be 58.5 de  36.60 bed 0.91 cd 35.08 bed 1.35 fg 230.7 ab 96.5 ef 37. 40 abced 2.82 ¢
N, P K, 342 ab  63.6 bede  39.40 abe 0.99 be 35.24 bed  2.07 abed 289.3 a 99.1 de 38.96 abc 3.52 abc

DEP RS FEFER /NG TR R P<0.05 KPR EM, FIR, Letters in lower case indicates significant differences at P<C0. 05

when different letters are used within the same indicator of a column. The same as below.

%3 N IR I X Ak R B R B A AL B0
Table 3 Effects of fertilizer application on the grain yield and its component factors of rice
e s v ﬁ&ﬁ(%ﬁ/ JRAEA /% WS TR GER/ % THE /g
Treatment (kg/hm?) (73 /hm?) Percent. of product. Total grains Seed setting 1 000-grain
Grain yield Effect. panicle No. Culm per panicle rate weight
NoPo Ko 2 844 ¢ 126.7 d 76. 3 ab 127.8 ¢ 66.0 a 26. 35 ab
NoP: K, 3573 ¢ 148.0 d 79.9 a 138.7 be 65.8 a 27.12 ab
N, P; K, 6 006 ab 206.7 be 78.9 a 157.3 be 67.9 a 27.83 a
N, Py K, 6 343 a 202.7 be 64.1 def 165. 3 ab 70.6 a 27.21 ab
N: P K 6 621 a 205. 3 be 54.6 f 170. 6 ab 71.8 a 26.20 ab
N, P, K, 6 889 a 238.7 a 75.5 abc 170.9 ab 66.6 a 25.97 ab
N2 P3; K, 6 474 a 230.0 ab 76.7 ab 171.1 ab 62.2 a 26.63 ab
NP, Ky 6 190 ab 197.3 ¢ 64. 6 def 172.2 a 67.5 a 26.75 ab
N:P: K, 6 585 a 217. 3 abce 67.6 bede 171.2 ab 68.5 a 26.07 ab
N P; K3 6 597 a 204. 0 be 56.9 ef 178. 2 ab 68.6 a 25.86 ab
N; P2 Ko 6 654 a 209. 3 be 59. 0 def 206.9 a 61.8 a 25.04 b
NP K, 6 283 a 202.7 be 65.5 cdef 165.3 ab 72.1 a 25.98 b
N, P2 K, 5068 b 190.7 ¢ 69. 4 abed 156. 3 be 63.7 a 27.27 ab
N: P K, 6 669 a 217. 3 abc 63. 4 def 173.1 ab 66.6 a 26.83 ab
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Table 4 Effects of different application rate of N,P and K on the yield and the economic benefit of rice

At Ak 7 EEHEJE'.)/ iﬁ'r“j'a/ - lf‘%/% . @il&/t/ 7 L
Fertilizer =~ Treatment (kg/bm-) X (kg/hm-> Grain yield increasing i (¥/hr'n") Output/input ratio
Fertilizing rate Yield increment percentage Net income increment

NoP: Ko 0.0 — — — 8.3
N N, P2 K, 84.0 2433 68. 1 4 029 9.8
N2 P: Ky 168. 0 3316 92.8 5325 8.7
N; P2 K 252.0 3081 86. 2 4 564 6.9

N:PoK> 0.0 — — — 10. 8
P,0. NP1 K, 37.5 278 205 9.6
o N2 P: K, 75.0 546 510 8.7

N, P; Ko 112.5 132 — 440 7.3

N;P: K, 0.0 — — - 11.0

KO N:P; K 45.0 395 6.4 396 9.8

- N;P; K 90.0 699 11.3 745 8.7

Ny Py K3 135.0 533 7.1 —1 7.3

23 EHEHERKEXNKBYRRB SERFS x5 ARMAEEMAEERETORRENLMN

R Y F) FA B9 =2 i

DYRMRE A0, £ 5 5o, 288 et
IR B AR T B R 5 A L E A W R
ERTEE (N Py Ko ) F 85 Jite JIE &b 38 64 Hl 1 35 T 9 o
TR I 2 4R L L R SR R Ay IE B 3G 0 L T AE
ZEW - T P A3 T B U2 L IR R B s S AN i
NG P, Ko ) Ab B L 8¢, it AL 3 (NP Ko ) B9 T4
I G, e SORLRT I R v A3 B L 4R A
23 ML R FZE W+ R Rl b gy B BRI 5 OR i B
(N, P K,) &b #AH Lb , it 8% Ab 2 (N, P K, (19 1 9 it
U252 S OR KB AE SR b 4 e Lo 4 55 L it 7E &5
RERL 2580+ A AR o A B B 480 s 5O i
BN, P, Ko ) AL B AH He it 49 40 3 (NP Ko) 19 T4
R E R, Heh A 25 - Rk R e B e )
A PN, A A RURL H 4 T RRAIR (BB 5)

DWW ST, 26 FRFH, 5 A5 E
(N, Py Ko ) Hu A . i A A P A B 60 L 40 % 0 W i
R ERE. ZEWREMIES S BN, 55 fE
AR B BB fE2E 5 . SRR (NP K,)
b TR it R (N, Py K ) A0 3 AR 28 BB AL L HiAy

Table 5 Effect of combined application of N,P and K on dry

matters accumulation in different organs

HWESTYREEAESL/ Y

) =N
i B it/ Allocation proportion of dry
2
b it (kg/hm?) matter in different organs

’ Above-
Treatment  ind STRL s RR ZEBS-RE rh
biomass Full  Unfilled Culm sheath+  Leaf
grain grain panicle axis blade
No Py Ko 7720d 34.12 3. 20 51.96 10.72
NoP: K 8 765 ¢ 38. 88 4.71 45.63 10. 79
N, Py K> 15 765 a 37.56 2.93 46. 23 13.29
N;P: K, 13593 b 41. 67 3. 50 43.06 11.77
NP2 K 15 333 a 41. 64 2.27 44,05 12.04

AE R A B AR R RN 5 R it B
(N, P, K, Ab B L 55 L it i (N, P, K, ) &b B 5287 4
B L BR R SR S I R, R R P R R B
i ZE R BB AR R 2 R s AR AL AR
BB ERM. RS BEREF AR 5A
Jt 4 (N, P, Ko ) Ab B HE 55, il 8 (N P, K, ) 4b B ) 5K
L ZE A R R o BRI S R
T E 25 FboRE b R 58 6 e 2 PRI
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Table 6 Effects of combined application of N,P and K on nutrient uptake and allocation in rice
#%4r/(kg/hm?) fb 3 S RL g ES Rt A Bt

Nutrient Treatment Full grain Unfilled grain Culm sheath+ panicle axis Leaf blade Total
NoPo Ky 29.1d 2.3d 18.3d 6.0d 55.7 e

NoP: K> 33.4 ¢ 3.6 ¢ 18.5d 7.3 ¢ 62.8d

N NPy Ko 71.9 b 4.8 b 37.5 b 25.4 a 144.9 b

N: P2 Ko 71.8 b 5.0a 39.4 ¢ 20.5 b 136.7 ¢

N, P: K 76.7 a 3.9¢ 46.3 a 24.8 a 151.7 a

NoPo Ko 17.7 e 1.0 ¢ 9.6 ¢ 2.1d 30.4 e

No P2 K> 20.6 d 1.9b 9.5¢ 2.6 ¢ 34.6d

P,0Os NPy K> 34.6 ¢ 1.8 b 16.8 b 5.3 a 58.5 ¢

N, P, Ky 39.2 b 2.2 a 16.6 b 5.0 b 62.9 b

N, P: K, 43.3 a 1.8 b 18.0 a 5.3 a 68.4 a

NoPo Ky 14.6 ¢ 1.6 ¢ 87.4 ¢ 10.4 d 113.9d

NoP; K, 16.8 d 2.8 b 106.4 d 12.1 ¢ 138.0 ¢

K,O NPy K 32.9b 3.7a 193.0 a 27.8 a 257.1 a

N, P>, Ky 25.3 ¢ 3.7a 142.2 ¢ 18.2 b 189.5 b

N, P: K, 37.5 a 2.8b 186.9 b 25.1a 252.3 a

D FRAT R A, Ui B 5T 5% 43 o BE Al 5
I A3 87 UL 2R OUL A HT 54 B it N = =
) BTS2 e R S Tl A RN I 2 0L A 2 3 B
AR NE R FH 2 09 38 52 5 T I R R B s {53 )
HILTE P, Os 75 kg/hm?® 7KFH1 K, O 90 kg/hm? 7K
(R Ty L Bl F BRI AR BRI R I AE SR ZOKOF
HP N 2% 84 kg/hm*,P,0; % 37.5 kg/hm*,K, O H
90 kg/hm”* W 43 513k 3 e K, SR I Bt it JIE 4 14 34 Jon

M FREGE D).
x®7 AEEHMAENEBEER AR
Table 7 N,P and K utilization efficiency

under different fertilizing rate

Jib 3 2 5
- . . FWMA AEEA R/
, G e 42> / SR i/ o
By 5 7 /% (kg/kg)
. (kg/hm?) (kg/hm?) .
Nutrient . Apparent Physio.
Code (Fert. Total uptake . .
efficiency  efficiency
amount)
2 (0) 62.8 d — -
N 3 (84) 96.5 ¢ 40. 2 72.1
6 (168) 151.7 b 52.9 37.3
11 (252) 204.1 a 56.1 21.8
4 (0) 58.6 ¢ — —
P,O: 5 (37.5) 61.4 b 7.3 101.1
6 (75) 68.4 a 13.0 55.9
7 (112.5) 67.6 a 8.0 14.7
8 (0) 189.5d — -
9 (45 215.1 56.9 15.43
K, O (45) , c 5
6 (90) 252.3b 69.8 11.1
10 (135) 274.0 a 62.6 4.8

O RFBER IR BAERON o0 b, B 1 S5 R KRB,
BB I X 7 S A A TR — B AR . T
JEHR iR 90 kg/hm® B & M T, il A & M 84
kg/hm’® I 7+ 5] 168 kg/hm?* B, k(75 kg/hm?)

A FRAC R (37, 5 kg/hm?) AL HE 38 7= 545 kg/hm?;
TE B 5 O~ 75 kg/hm’® B 5 F R it A = M 84
kg/hm® I F %] 168 kg/hm?® B}, K8} (45 kg/hm?)
A FRA AR (90 kg/hm?®) A PR 7= 634 kg/hm? (K
1-A) , Ud B TE il AR B KB B A R T EIE 250R
1) R

FEHE AR 8 90 kg/hm?® B9 4 44 T, i 8 B A
37.5 kg/hm® b J+ %] 75 kg/hm?® B, & % (168
kg/hm?) Ab B4 7= 268 kg/hm?, ik 4 (84 kg/hm?®)
S 277 kg/hm® s AE T A 4 168 kg/hm® (1
ZMT i M 37,5 kg/hm®* ETJFE] 75 kg/hm?
B, KB (45 kg/hm®) &b B8 ™ 84 kg/hm”, Ifi Hf £
(90 kg/hm®) 4t ¥ 1 7= 268 kg/hm* (& 1-B) , i)t HH
TE AL KR T i Y 3G 7 RO B AT

FEEBE R 75 kg/hm® BT L 80 & M 45
kg/hm® 73] 90 kg/hm?* B K& (84 kg/hm?) Fl
R (168 kg/hm®) &b BE 4 5l 14 7= 938 kg/hm® FlI
304 kg/hm® ; fEME A & 4 168 kg/hm® B &4, i
BiaE AN 45 kg/hm*® b+ 2] 90 kg/hm’® B, [ %
(37.5 kg/hm*) &b # 3 7= 48 kg/hm*, o # (75
kg/hm?) Ab BESE 7 304 kg/hm?* (K 1-C) , 13 B 76 ik
AT BE KT T A SO B AT
24 RAEIHEFHEEENTE

WA AR 1 50 25 AL, LA A5 ) = o0 R LA R
y=2836.599 0 + 33.957 Ox; — 21. 729 5, +35.979 9
x5 — 0.082 321, —0.056 725, — 0.073 8x3, +0. 150 6x,
xo — 0. 141 52,25 + 0.015 7oy (A 2y 20 03 0 9]
fREN.P,O, .K,O H#;F=69.37,R*=0.996 8).,
IR S 2 K 38 S AR (E ) ) A B L % =00 IR



555 ZEIR ) A PRI R X 2 B RIS TN 5 2 35 43 R R B 5% 537
A B c
8000 WN8S4 ONI6S §000; WP37.5 OP75 8000 mK45 OK90
= 7000 = 7000 = 7000
£ 6000 = 6000 £ 6000
g 5000 5000 < 5000
< 4000 £ 4000 < 4000
< 3000 £ 3000 < 3000
B 2000 i 2000 3 2000
%~ 1000 %1000 *~ 1000
0 1 1 - L

P37.5,K90 P75,K90 P75,K45

W AL/ (kg/hm’)
Application rate of P,0, and K,0

1
Fig. 1

F8 EHMEHEER

Table 8 Models of fertilizer application

0 N84,K90 N168,K90 N168,K45

A BB R/ (kg/hm®)
Application rate of N and K,0

T AR 2/ i

N .\ (kg/hm?) R
e O )y B , & (kg/hm?)
N L R* Optimum .
Fertilizer Equation . Designable
fertilizing )
yield
rates
y=—0.094 52, 24+
N 0.999 3*” 188 6 997
35,880 7a1+3 594,261 0
)=—0.042 325+
P,0; J - 0.615 1 30 6 789
2.885 8 a2 +6 704,961 0
)=—0.084 7232+
K20 o ! 0.973 9" " 85 6813

14.833 1as 6 164.351 0

1) * % FR BFPEIL 0. 01 /KF Means significance at P<C0. 01
level.
TR JE T A B R IE g A =l A O AR ) H
M AE 2 B K sl /)y T 3 0 e S £ 3 LAY
HMEEZE RN I AR S R BB R F = 70 R R i
A . i — 23515 ) — 70 Uk BB L R0 455 750 I
F 8. A PR AR AR A S T A Y — T
YRS, G o G0 8 A AR 1 R {3k i B UK
-, AR Ny R AT SRS NLP, O Al K, O fe A il
098 188,30 1 85 kg/hm® ,
3 4 it
FERA T RE T KREN A K EZE R IE R
ANEFHHBE D X AR BoR i ERE
St I R R A R R, R A o G T
Fofr s 8 - ik AR 7K A5 PN 2% B A TR 2RI S
PR i 77 B B Ak F . 10 45 R R I it A X A2
B EA W RO TR — i AT LN KA
HRENCR RIS i S . EEERARSE TR T
FE 7K FE PR WA 2R AT A 1 RE B R A L A R
AR AR K R B A B 18 FLAR R 2 AR vk L #E H )
ISR IR it 2 LA A B | B e A ST g T A

0 s n
N84,P75 N168,P75 N168,P37.5

A B/ (kg/hm®)
Application rate of Nand P,0;

REHEAN KB ENEESHR

Mutual effects of N,P and K application on the yield of rice

it AR L, ASHEIE R, BB i W R
KA AR RRR R AE R AT P DA RN
M) 5 A 4 — 7 3 1R P i it 0 o 1 384 s K RS A
REVR BB Ik . R o AR 7™ A8 A0 BT« E AR 1
ST it 28 AT B S AR A A R ORI RO B 3
s e s 22 AR AR T AR KR R ER S A R
JE YK > T2 B I OB T B o il 1 1 R
AR,

TR ERAET RG b KR A B IR
FHABA R F 5 BB E I . BRGNS X
HEE K RITFE £, NP, O, 1 K, O it FH & 2 ) 7
0~225.0~67.5 1 0~101. 3 kg/hm® HJJEHE A , bl
Jit A St 1) I EUIE R 2 R L ol CEOIE R T R R o
T e B 3, fe s AL 3850 0 78 P, O5 45 kg/hm® il
K.O 67.5 kg/hm*, 7EARRE 0T, KRS0 & E
LI FH 35k 2% i P e ) 388 52 1 TR R AL X v R
5 A0 AU R D 2k O it A G B
B 2 O ) 23 i i P e 1 0 2 S TS R R A X
5 A 1 s wh R RIIE ) B A G,

WA A 3 6 5 S A7 0 B 0 eR BT 5 R PRI
M X ERA =R G KRERRND B (P, 0:) .
BRCK, O) #EFE ) H 4t 43 51 o 188,30 il 85 kg/hm” .,
H , H T 25 ek 0 L B s R i AT A4S 4 50 4 E Ak
THREAL S e e R B A T A BRI
Jiti AL B4 I 3 5 A B R 3 L P A ) 6 O 4 R
KA 7 i it A i e AR KT Z R 06 R L T
LA W NERL BN PR, 38 IS S TR R A SR KR
HZERAT A LR &,

2 % X W
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Appropriate rate of fertilizer application and efficiency of nutrient
utlization in relay cropping rice with wheat in Danjiangkou Region
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Abstract ‘3414’ field trial was adopted to study the appropriate rate of fertilizer application and ef-
ficiency of fertilizer usage in relay cropping rice with wheat,a new cropping system in Danjiangkou re-
gion. Results showed that the yield of relay cropping rice was mainly determined by the effective panicle
number per hectare and total grains per panicle. Appropriate application of N,P and K fertilizer increased
yield significantly and farmer’s economic income. The highest grain yield reached up to 6 889 kg/hm?
when the rate of fertilization was N 168. 0 kg/hm?*,P,0; 75. 0 kg/hm* and K, O 90. 0 kg/hm?*. Among
the effects of N, P and K fertilization, the increase of yield and economic income decreased in the order of
N>K>P. The highest increment of yield was 3 316 kg/hm’ with an increment rate of 92. 8% and the
apparent nutrient efficiency of 52. 9% under N application. The highest increment of yield,the increment
rate and the apparent nutrient efficiency was 546 kg/hm?®,8. 6% and 13. 0% under P applicationsand 699
kg/hm?®,11.3% and 69. 8% under K application. The modeling of fertilization effect showed that the ap-
propriate rate of applying N,P,0; and K,O was 188. 0,30. 0 and 85. 0 kg/hm?” and the designable yield
was 6 997 kg/hm? in relay cropping rice with wheat in this region.

Key words relay cropping rice with wheat; 3414’ field trial; no-tillage plus interplant; simplified
cultivation; fertilization effect; efficiency of fertilizer utlization
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