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Table 1 Effect of N,P and K fertilizers on dry matter production of various organs of rice

b 7 T¥ Bt / (kg/hm?) Dry matter production FH 54l / % Distribution of dry matter production
Treatment #&k Brown rice 45 Hull FEH Straw Hi BB s Total #i K Brown rice A7t Hull T H Straw

CK 4 868 ¢ 1270 ¢ 5550 ¢ 11 688 d 41.66 a 10. 86 a 47.47 a

PK 5155 ¢ 1432 b 6 225 be 12 813 ¢ 40. 25 a 11.19 a 48.57 a

NK 5886 b 1474 ab 7133 a 14 493 b 40. 61 a 10.17 a 49.22 a

NP 5793 b 1477 ab 6 946 ab 14 216 b 40.75 a 10. 39 a 48.86 a

NPK 6211 a 1572 a 7702 a 15 485 a 40.11 a 10.15 a 49.74 a

D [l — 3 88 )5 Al /NG Rk R oR 22 7k 5] P<<0.05 BF /K, FIE, Different letters in the same column means significant differ-

ences at 0. 05 level,the same as follows.
22 EMHEENKEARFERSSENFMN

JKAE N B f e R K B R R R RS A R IR
(£ 2), HXICK ML, i B 5L & T KR4 4 E
N Rk A SRR N & i 9 S5 R (E 39
PLAE 3 it A AL HE(NK, NP, NPK) #1, H 1 NPK
AEFRARE K N & & % =, 1 PKONK, NP, NPK 4t
B AR R N &V &S T CK. EBIEm
S vt FH U AT RS K R e FIRS FOh ) N i
IR 2.49.0. 10 fil 1. 56 g/kg., A Ah, 5 A AL
AHLE  TIE F5 i B N5 5 B8 e 1 Rl 88 K T oK R 4
7t AUt AR AL B P ) NPK I 5 B K 48 52 FRG 5
N &2 b CK b4 0. 85.0. 30 1 1. 66 g/kg.

KBEAFSE RN P & EWRIA DK >R
>R (R 2), 5 CK M . 45 it AR 4b 2 2 fig

FRREREER P A, ROKARE P & Rk
(AR BRI NPK AL B, 17 738 78 P & e 10 Ak B
JE PKAMEE, K848 P& Em sy CK M
P, & Bt AT J5 RS K A FE FIURE BE P 3 ik oy ol 4R
0.29.0.05 fl 0. 44 g/kg., 734k, NP &b # 1y Rk
KPR AR, B AT RE 2 AL A Y it S BOK
R 7 WA T FLE T I TR RN E SRR
] A= Bl 4 B R .

RS TR A EER A Th A A
A TROK (R 2), A Bk K&
T R AL E Y R PR R B K B e e 0 A B DU
= NK, B&aH K& :mR KWL S CK M,
K NE J5 ROk A e MRS B K & i 4 B 2
0.23.0.19 il 8. 64 g/kg; ¥ NP 4b ¥l 5 NPK 4b#
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Table 2 Effect of N,P and K fertilizers on nutrient amount in various organs of rice g/kg
N P K
At s g e s pages e P Py m—
T it K &5 [ GERS i GRS Hit oK &5 GEE
reatment X . A
Brown rice Hull Straw Brown rice Hull Straw Brown rice Hull Straw
CK 14. 80 ab 3.20 b 5.55d 3.36 b 0.49 b 0.85d 2.34 ¢ 2.59 b 23.88 ¢
PK 13.16 ¢ 3.40 a 5.65d 3.53 ab 0.54 a 1.06 ¢ 2.57 a 2.78 a 27.17 b
NK 14. 89 ab 3.50 a 6.10 ¢ 3.63 a 0.50 ab 1.19b 2.45b 2.25 ¢ 32.52 a
NP 14. 25 be 3.45 a 7.68 a 3.34 b 0.48 b 1. 13 be 2.30 ¢ 2.50 b 24.56 ¢
NPK 15.65 a 3.50 a 7.21b 3.65 a 0.47 b 1.29 a 2.44 b 2.60 b 26.51b

AR 22 BAE U A A0 35 Al 348 e 0 S e oK A
SRS R ) K& i 4 5 0. 14,0, 10 AT 1. 95
g/kg. J34F NP ALE W REKR AR 72 K S KT
CK AhH, i fE B K & T CK 4 H,
23 ABMHEREXNKBARBREEFSIRKS HE
A
MR 3 AL, 55 XF HEAH L i AT e ) 2 S0 A AT
Bt E P = T OK AR A AR E R N L N RR A
W N R F .40 2 AL # (NK.NP.NPK) 5 CK #
SRR FE KL PK B CK 25 A 8%,
NPK 2k # 58S K 47 58 FRE B N I e 43901 b CK
7 25.13.1. 42 F1 24. 75 kg/hm?, 23 51l [t PK 4b 3
B 29.38.0. 62 Fl 20. 30 kg/hm*, F 3 &4 ik %
B, Tt A AS S5 i) 7K RS [ i B 6 20 3R 14 IR L[] s
HMAREANFRE SR, NERFESE
53 L% 25 S i 3, SRR K > >4 52, W N
TERE K Y 2> B RN 58.55% ~67. 41 %, TEAR 5%
Hh 3. ATV ~A. 510  AERERE o 28. 7800 ~37. 84 %,
=3

SASR UG i AR FEAR T N 7R RS K P i 2y R L R
THERE R SRR, HZ,N ES 510
RHFRI N PK Ak 5 &, 1 A 3 A4 i A Ab #
(NK NP NPK) YL F CK 4b 2,

Jit A A 31 G A IS e 0 4 v TR R A
B P WE (R 3) . MNP RWIKERE .4 At
JE 4 #E (PK  NK . NP.NPK) 5 CK 2% 5 13k i % K
L xS CK 3. 84, 8. 90, 6. 20 Al 11. 59
kg/hm’ ,NK,NP Fl NPK &b 3 54 >k | 2% 72 F g 5
P WY B 2 8 3 T IR CK, Hod NPK 4R 2 A4 4
K AFST FAE P R cs 43 )t CK & 6. 32,0, 12
5,16 kg/hm”. P 7EKE K 45 7 FURE 5o 1) 43 fic
RO 68. 06% ~75.30% 2. 21% ~ 3. 03% F
21.84%~29.72% i B P 7E/KFE A R 4% B 0943
Jicl 6 22 5 i 3 L BIVRE K >R i >3 78 iXFh 22 57 2
KA E TY RN 2R P & 825 EH
WY AN & B, it IR XF P AE KRR TR 2% B
Bt 1 52 5 NOAH [R] 1 38 BEoA it AR B AR T P FE RS

AR EXN KBARRE TSRS 5 EH R

Table 3 Effect of N,P and K fertilizers on nutrient uptake and distribution in various organs of rice

AU kg /hm) Fe o e LR 020 B 0
Fhr gl Nutrient uptake amount Nutrient distribution in rice
Nutrient  Treatment Bk A mE AT ik Y i
Brown rice Hull Straw Total Brown rice Hull Straw
CK 72.08 ¢ 4.07 ¢ 30.75 ¢ 106. 90 ¢ 67.41 a 3.81 b 28.78 ¢
PK 67.83 ¢ 4.87 b 35.20 ¢ 107.89 ¢ 62.88 b 4.51 a 32.61 be
N NK 87.57 b 5.17ab  43.55 b 136.29 b 64. 26 ab 3.79 b 31.95 be
NP 82.58 b 5.09 b 53.32 a 140.98 b 58.55 ¢ 3.61b 37.84 a
NPK 97.21 a 5.49 a 55.50 a 158.20 a 61.44 be 3.47 b 35.09 ab
CK 16.37 ¢ 0.62 b 4,74 d 21.73 e 75.30 a 2. 86 ab 21.8 4b
PK 18. 21 be 0.77 a 6.58 ¢ 25.57d 71.24 ab 3.03 a 25.73 ab
P NK 21.38 a 0.74 a 8.52b 30.63 b 69.78 b 2.40 ¢ 27.81 a
NP 19.36 b 0.72 a 7.86 b 27.93 ¢ 69.29 b 2.56 be 28.15 a
NPK 22.69 a 0.74 a 9.90 a 33.32 a 68.06 b 2.21c 29.72 a
CK 11.37 ¢ 3.29b 132.42 d 147.08 d 7.73 a 2.24 a 90.03 b
PK 13.25 b 3.98 a 169. 15 ¢ 186.38 ¢ 7.11 a 2.14 a 90.74 b
K NK 14.43 a 3.31b  231.96 a 249.71 a 5.78 b 1.33 b 92.89 a
NP 13.31 b 3.69 ab  170.69 ¢ 187.69 ¢ 7.10 a 1.97 a 90.92 b
NPK 15.16 a 4.09a  204.28 b 223.53 b 6. 80 ab 1.83 a 91.37 b
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Kpyrie R, et m T HERAE PR B P
TERTH LR R I PK AL &5 .

MAR R B K 5K F , PK . NK. NP fil NPK 4t
5 CK 255k 8 2K, 405 CK & 39. 30,
102. 63.40. 61 A1 76. 45 kg/hm?* (£ 3), 4 4-jii it
b B A R K LA S RS B K W ¥ T xR
CK, H 1 NPK &b B K 4% 5¢ FIARE R K IR &t
S35 CK & 3.79.0. 80 11 71. 86 kg/hm” , it jifi
JE T DL 25 4 K R 5 A B R K Wl L i HL TR
T T g il 3% it 0 T RS K | 4% 7 AR B Y
KW 05 43 ) 38 Jm 1. 85, 0. 40 il 33. 59 kg/hm*,
K FERE K 45 50 RIS B e [ 43 B R 43 51 R 5. 78 % ~
7.73%.1.33% ~ 2.24%F1 90. 03 % ~92. 89 % , Ui,
WK FEW ) K 2R PR EFHGEE RE T,
Jit AT 5 B5ORE K AT 4% 78 R K 43 T R R A L i A
oK S A R R 0 NK AR B R B R
B,

3 it it

W 5 A 7 R KRR 7 TR B A T R AR
ME5HARN W E R ZE VAL, NP K Z&fE
Wy I A R AN AT 2 B RERE = B 2R AT A W SR
Sy BOXH A P A R G KR
FE B L AE AT DL SE 5 NP LUK FE KR AR N Y
Wi SR T A 5% W) 7 i (R T 10 AR RS
50T BECRE L it S 45 O3] A2 60 0 0 IS TG e b 5 A v T
KA A B B NLPUK Wi, Horb NPK 4b 2 v iy
KFE NLPLK St 4300 bk CK & 51. 30,11, 59
M 76.45 kg/hm® . 5KAF % 48 HOK RS ™ & 4 3
5O W R T L W B R e R A L A A W A
K ABFFEMUESE 73X — &, KRR (45 50 AR
Ty £ NPK 4B i 5 . 5 CK ML, 4
WA 1 343,302 12152 kg/hm?, i XF W .N.P.K
Fror WA B AE — & 0 B A AT K R T Y AR
R, HE,EIEEAHEMN N.P.K @K ARN
SR i S A/ e AL AL B NLPLK &
FELELT CK Ab#, 5 v] B 2 e 7 R & 5 | i
). AW SE RAE R W], 55 43 XK R 3 77 800 & 2L
RN R - N> K> P, BV FE A IR 56 4% 14 F &2
LT 7K e e 7 B 1 2 R R OO R

FEOT AR EE TR AR M3 43 o0 R A8 RRG
A LR TS A N FI P LR ERA T,
KW EZAR P AERE R, A0 76 0 K R -3 53

SR K AR A RRE R =R A B SR L AR 5T R K R
N SRR R IR R >R >A5:P &
g R AT Al A R B4 K i R BN R
B> 23 50 >R K T K MR R B R R > ROk >
Bt X FE R B AT TP AL TR OK & B,
Jit AEANAN 52 ) K R AS ] 25 B X6 NOP LUK IR i [F)
B 52 me NLPLUK 7ER 6] 2% B i 40 e, S iAok
Ui AL R T NLP VK ERE K A il R L 4R
HERE P AR, JEHET BN Y N.P.K
Fr A e Z B KRR R ML H) 55 43 T 58 1) KR v B AR L i
4Tt P AH R A R AR I S K R AR R S 2 B 3R
S AR R ARRERL R ) AR RN R AR
AR, PR IHGR E F9 5 43 R WA 6 43 TG %6 R A T 7
B, 4 At AR AR FE (PK \NK NP ,NPK) #, N, P,
K 7E4 52 P 4 Bl R 2 R B PK AR BBy, N
P Y BE AR T CK b B, 356 B A it 2000 i
FHBE PR e E T A5 NUPLOK AR, HRKA
— 7 ] g2 R R R B R ) T 48 58 1 3R 43 T
F R RS 5 5y — O AT RE S B Ol 0 i Ok i
W TRk H NLUP UK JE] AP 56 3R, DT T R
K SR R,

BTN RE T ER Y TR B R IE S
BB RELREM KRN ETREEEW, ST
SRR P AR Y RSk A TR LS
YERT . IF HAR 58 & 8 1 4 3R 7 il 15 82 5% i 48 L 1) 72
ST ARBIESE R, TR KRS BN A 5T T R
A TY RN 20% £ 4, w5 NP K L&
30 R A R B CRE KR RS e B R R 2 R 1Y
5.75%.3.56 Y% f1 21. 43% ., Bt S5 W 5% Kk MK
FETELS St R v, 4 52 v I S 3% 5t B G A L 70 52
TR ) 2 o 1T AN W 385 0 L 76 45 52 N S ) 78 90 6 A2
AR B R ME ARG N RE . AN e i AR S
B BRI A T WA AT RE ST R A X IR
P i oK RIE R S M SRR R AR H . RIS
NBESEZE R HED 45 K 78 S W A 52 NLUPLUK &%
T K B N] £ BB AR T SRR B A B 5 AN
B R A e H B3O G VE FAEAT  TEARIE R4
M FE SRR B R AL L, 250 m A R R e A )
IR A SR BB LW PR, 4R
XHJEANHEN IR %A HE— B R, S FAFEAEK
FE 7% 4 W 5 e 32 b i & 1 I AE R TR iE— 25
Wz .
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Effects of Combined Application of N,P,K on
Nutrient Uptake and Distribution of Rice

WANG Wei-ni'* LI Xiao-kun' LU Jian-wei’ LI Hui' LU Ming-xing® DAI Zhi-gang®
1. College o f Resources and Environment , Huazhong Agricultural University ,Wuhan 430070,China;
2. Soil and Fertilizer Station of Hubei Province ,Wuhan 430070,China

Abstract Field experiments were carried out to investigate the effects of different fertilizer applica-
tion treatments on the response of biomass dry matter mass and N,P,K uptake and distribution of rice.
The results showed that fertilizer increased dry matter mass of brown rice, hull and straw,and N,P,K
uptake amount of rice. Compared with CK (without fertilizer) ,dry matter mass of brown rice, hull and
straw of NPK (combined application of N,P and K) treatment increased 1 343,302 and 2 152 kg/hm?,
N, P and K uptake amount increased 51. 30,11, 59 and 76. 45 kg/hm?*,respectively. N,P,K content of va-
rious organs of rice was different. Both N and P content in various organs was in the order of brown
rice>straw >hull; K content was in the order of straw>hull>brown rice. N,P,K distribution in straw
increased with fertilizer application, but there was a reverse trend in brown rice. There were similarities
and differences of response trend and extent of N, P, K uptake and distribution of different fertilizer
treatments. Adjusting fertilizer application can change element distribution in various organs of rice,thus
promoting the uptake and circulation of nutrients. This investigation can provide a useful information for
high yield production of rice.

Key words N,P,K; nutrient uptake and distribution; brown rice; hull; straw
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