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Effects of N,P K Fertilizer Application on Grain Yield, Quality , Nutrient Uptake and Utilization of T Xiangyou 557
XU Ya, LI Shu-xing, TU Min et al
Abstract [ Objective ] The rate and ratio of nitrogen , phosphorus and potassium fertilizer should be established with an integrated considera-
tion, to improve rice yield, quality and fertilizer utilization concurrently , further,to provide theory foundation for establishment of a more scientif-
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ic fertilization model and formulation of fertilization.[ Method ] A field experiment was conducted to reveal the effects of different nitrogen , phos-
phorus and potassium treatments on T Xiangyou 557 yield, quality , nutrient absorption-utilization by using the “3413” fertilizer experiment de-
sign, and fertilizer effect equations were established , furthermore , the interactive effects among N, P ,K were elucidated. [ Result] The application
of NPK significantly increased grain yield,and the effect of combined application of three fertilizers was optimal.The yield-increasing effect fol-
lowed the order of N>P>K.The highest yield was obtained in N,P,K, treatment, being 9 606 kg/hm®.The application of fertilizer also improved
rice quality partially.For example,head rice rate,gel consistency was increased,and chalkiness,chalky rice was decreased due to the applica-
tion of N,P and K.And,the application of N and P fertilizer increased total nutrient accumulation and nutrient absorption per 100 kg seeds, but
nutrient dry matter production efficiency and nutrient grain production efficiency was reduced. Meanwhile, fertilizer recovery efficiency, agro-
nomic efficiency always declined with the increasing N and P application rate.Grain yield was significantly influenced by the interaction be-
tween N and P,N and K,P and K, respectively.The most significant interactive effect on total N,P,04 and K,O accumulation was between N
and P,P and K,N and K, respectively. According to the fertilizer effect equations,the N,P,0; and K,O application amout for the highest grain
yield were 202.2,70.2 and 337 kg/hm”.[ Conclusion ] Taken together, the influence of fertilize on rice growth was various , which means that fer-
tilizers application rate and ratio should be established with an integrated consideration of several factors including grain yield, grain quality and
nutrient uptake , utilization efficiency,based on the soil nutrient.
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Table 1 Effects of N,P and K application rates on dry matter produc-

tion of rice

SR 7)ok

fbm (fﬁ%‘rf"i R i Total dry WeaksE %k
>rain yield Straw yield . Harvest
Treatment ke/ b ke/hm’ matter ylzeld index
kg/hm
NOPOKO 7014 4223 11 237 62.4
NOP2K2 7 406 b 5157 ¢ 12 564 ¢ 589 a
N1P2K2 9185 a 6562 b 15748 a 583 b
N2P2K2 9236 a 6 807 a 16 043 a 57.6 ¢
N3P2K2 7445 b 6990 a 14435 b 51.6d
N2POK2 8816 b 5 800 be 14 616 b 60.3 b
N2P1K2 9373 a 5963 b 15336 b 61.1 a
N2P2K2 9236 a 6 807 a 16 043 a 57.6d
N2P3K2 8330 b 5664 ¢ 13995 ¢ 59.5¢
N2P2KO0 8574 b 5854 b 14429 b 594 ¢
N2P2K1 9 078 ab 6027 b 15105 b 60.1 b
N2P2K2 9236 a 6807 a 16 043 a 57.6d
N2P2K3 9 606 a 6 101 ab 15707 b 61.2 a

TE : RIS ING PR AN [ b B ) 22 5 .25 (P<0.05)
Note ;: Different lowercases in the same column indicated significant differ-
ence between different treatments at 0.05 level
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Table 2 N,P,K fertilizer response equation of rice

o AL

A I NNEY o L £k [ 330 =2
HE )d.d.:%ﬂ HE?Hé&mﬁ*i R i I Fertilizer application Hi{ifl{% hﬁﬂﬂg;
Fertilizer Fertilizer response ) : . The optimum fertilizer
ffect model tion R? value Nutrient rate for maximum anolicati ate // ke/hm’
effect model equatiol vield //kg/hm’ application rate /' kg/hm
=JL K Three-factors  y=7 033.646 3+16.096 5N+23.259 8P+ 0.993" " N 202.2 90.30
0.002 0K- 0. 075 IN* - 0. 074 8P* - P,0; 70.2 144.10
0.003 6K*-0.001 ONP+0.042 3NK- K,0 337.5 0.00
. 0.037 3PK
T JL K Two-factors y=7 056.979 1+23.578 3N+12.258 4P— 0.908" " N 164.2 147.51
0.071 6N*-0.061 2P*-0.000 S5NP P,0; 99.4 86.41
y=7 148.599 4+23.391 5N+1.951 0K~ 0.855"" N 165.6 141.81
0.074 ON*-0.001 6K*+0.003 2NK K,O0 337.5 0.00
—JL K One-factors y=7 352.410 1+24.458 4N-0.074 2N* 0.809" " N 150.3 152.70
x3 RBEFESEAEX T &R 557 fBARRAREZM
Table 3 Effects of N,P and K application rates on rice quality of T Xiangyou 557
s pkor EROCE ECRE EPE  HERERGR B B
Treatment Brown rice Head rice Chalky rice Chalkiness Amylose Gel consistency Alkali spreading
reatmen rate // % rate // % rate // % degree // % content // % mm value
NOPOKO 80.2 63.8 16 3.8 17.0 43 7.0
NOP2K2 79.7 60.8 18 4.2 17.3 43 7.0
N1P2K2 79.8 59.4 12 3.8 17.1 50 7.0
N2P2K2 80.7 56.6 20 4.2 17.1 57 6.8
N3P2K2 81.8 57.0 25 5.6 17.6 70 7.0
N2POK2 80.8 57.7 15 39 17.2 52 7.0
N2P1K2 79.0 57.9 8 3.0 17.2 55 7.0
N2P2K2 80.7 56.6 20 4.2 17.1 57 6.8
N2P3K2 81.6 58.2 21 4.1 16.2 52 7.0
N2P2KO0 77.0 60.5 15 5.4 17.0 62 7.0
N2P2K1 79.7 58.7 20 5.3 16.7 50 7.0
N2P2K2 80.7 56.6 20 4.2 17.1 57 6.8

N,P,K, 80.7 60.7 16 3.8 16.3 50 7.0
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4 LA AR RS 100 kg A 5 20 i 349 B it 280 it
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SR RAERAEE AT U B S S R MR
FIFRRENEA A IR ARG . 5 SRS RAR L, B B
A 100 kg FPRLH p R REMERE RIS Imife &, R T
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ki ORI I S a7 e SV & S NS
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Table 4 Effects of N application rates on N uptake and utilization of T Xiangyou 557

4 100 kg

. - e N Z+¥ N ZE4 NZ N JED N #
i oo e SELRE RERE REE e A
Treatment ke/hm’ of IOOP ke NDMPE NGPE NHI NRE NAE
seeds ke kg/kg ke/kg % % kg/kg
NOP2K2 104.5 b 14 ¢ 120.2 a 70.9 a 68.5 a — —
N1P2K2 143.0 a 1.6 b 110.1 b 64.2 b 64.9 b 343 a 15.8 a
N2P2K2 148.3 a 1.6 b 108.2 b 62.3 b 69.2 a 19.5b 8.1b
N3P2K2 150.2 a 2.0a 96.1 c 49.6 ¢ 60.5 ¢ 13.6 ¢ 0.1 ¢
T : RSN F/NE F BRI AN [ AL B ) 22 57 4k 35 (P<0.05)
Note ; Different lowercases in the same column indicated significant difference between different treatments at 0.05 level
x5 BHEARRIRAEX T &M 557 SRR F AR 2200
Table 5 Effects of P application rates on P uptake and utilization of T Xiangyou 557
o INEE pann pxms P %l P Ll P it
A B p g EPHE PR Bk e A%
Treatment TPA i 2 05[ 100 ke PDMPE PGPE PHI PRE PAE
kg/hm seeds )/ k; kg/kg kg/kg % % kg/kg
N2POK2 228 ¢ 03¢ 641.6 a 387.0 a 82.4 b — —
N2P1K2 26.6 ¢ 03¢ 576.5 b 3523 b 85.7 a S51c 7.4 a
N2P2K2 66.3 b 0.7b 2420 ¢ 1393 ¢ 3R24c 29.0 a 28b
N2P3K2 783 a 09 a 178.7d 106.3 d 26.1 d 247 b -22¢
TE : BN FNG T REFR R A [RIAE B 22 5 1 2% (P<0.05)
Note ; Different lowercases in the same column indicated significant difference between different treatments at 0.05 level
F6 $AEREAEX T &M 557 $RERUF AR
Table 6 Effects of K application rates on K uptake and utilization of T Xiangyou 557
4
Kog  ZVRH warmm kzee K %t K Ikl K ey
b5 WU o AR PR Pl i e
Treatment TKA . 2 of 100 ke KDMPE KGPE KHI KRE KAE
kg/hm seeds ke kg/kg kg/kg % % keg/kg
N2P2KO0 153.5 a 1.8 a 94.0 d 558 ¢ 16.8 d — —
N2P2K1 153.6 a 1.7 ab 98.4 b 59.1b 19.4 ¢ 0.0 c 45a
N2P2K2 156.0 a 1.7 ab 102.9 a 59.2 b 20.1 b 1.1a 29¢
N,P,K, 155.7 a 1.6 b 100.9 b 61.7 a 20.6 a 06b 31b

T [EFUA [RGB R R [ b B ) 2 5 2 3% (P<0.05)

Note ; Different lowercases in the same column indicated significant difference between different treatments at 0.05 level
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Table 7 Effect of interactive effects among N,P and K on grain yield, total dry matter yield, TNA,TPA and TKA of T Xiangyou 557

BAR RESR RTHRE

by . N S & P,04 &N K,O &
e Grin S Tl dy S E Fu Fun
N 252253 16.80" " 7721 15.09"" 0.35 0.72 2.75 4.10
P 1196.33"° 0.61 2.64 0.02 531" 496" 2.75 4.10
K 17.07"" 0.70 5.90"" 0.11 0.35 1.46 2.75 4.10
NxP 3043.88" " 1.16 5.01"" 0.59 1.39 2.28° 2.03 2.69
NxK 9.65"" 2,947 541" 8.24" 0.18 0.64 2.03 2.69
PxK 21.75"" 0.54 3.03"" 0.44 1.44 355°" 2.03 2.69

T« FRZERBE (P<0.05) 5« FREFAL W (P<0.01)

Note : * indicated significant difference at 0.05 level; * * indicated extremely significant difference at 0.01 level
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