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Responses of Rice Yield, Rhizospheric Soil Mineral N and N Runoff Loss to Fertilizer N in the Tai Lake Region

QIAO Jun', TANG Fang?, ZHU Li-jun® YAN Ting-mei", ZHAO Dong', WANG Ru-hai', YANG Lin-zhang’

(1.Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 2.Ministry of Land and Resources of Jintan, Jintan 213200,
China; 3.Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China )

Abstract: In this study, mineral N in rhizospheric soil and its solution, SPAD, plant N accumulation, grain yield and N runoff loss were de—
termined under rice grown in six fertilizer N treatments. Results showed that basal N fertilizer significantly increased rhizospheric soil min—

eral N, but two top dressings had little impacts on mineral N in both soil and soil solution. The SPAD responded well to N fertilizer, but no
significant difference in SPAD was found among N treatments. A positive linear relationship existed between N accumulation and fertilizer N
rate after tillering stages. Increasing N rates significantly increased nitrogen accumulation in straw at the harvest, but had little impacts on
grain N. Rice yield did not always increase with increasing N fertilizer. No significant differences in grain yields were found among N treat—

ments. However, elevated N fertilizer increased total N losses through runoff and decreased the agronomical efficiency of fertilizer N. Consid—
ering rice yield, agronomical efficiency and N runoff loss, the recommended maximum N rate should be 243 kg-hm™ At 135 kg N-hm?, a
comparable yield, the highest agronomical efficiency and the lowest N runoff loss could be obtained. Thus, it is feasible to lower N inputs to
avoid high N losses from the paddy field in extremely N polluted area.

Keywords: SPAD:; soil mineral N; soil solution; rice yield; N runoff loss
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(K;0) 13.68 g-kg™'. HALA 84.91 mg-kg™, A
22.74 mg-kg" AL 51.25 mg-kg',

1.2 RI&I&T

AR IR T 2008 AR IESL R RS, A SCEL
P 2010 AER IR A5 R R B 6 ML, 435
g No, AtE N, JEAE 135 kg N-hm?, 50% 5 $1A
HE R N, IR 189 kg N-hm™, 70% % # &JE T
5 Na, JE ZUIE 216 kg N-hm™, 80% % &P FH & 5 Ny,
it ZIE 243 kg N+-hm,90% % &8 A& 5 Ns, jiti &L
270 kg N-hm™, % HAE I .
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Table 1 Schemes and implementation methods of

different N rates in 2010

WA N S A SrEENE/ e/

AR E(FEE)  kgohm? kg-hm? kg+hm™ kg+hm™
No 0%N 0 0 0 0
N, 50%N 135 40.5 40.5 54.0
N, 70%N 189 56.7 56.7 75.6
N; 80%N 216 64.8 64.8 86.4
N, 90%N 243 72.9 729 97.2
N;s 100%N 270 81.0 81.0 108
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W SR RS A S B RCE I B AR L. AR
T3 S AIE N 16.70 mg-kg™, 7 BEHA K A ]
TR, 5054 8.87.9.05 mg-kg™s EAKAFUL RS
HRPE + B BN A & e B e, IF St AR [ A AE
TR 2R 1 y=0.0320+12.22(P<0.05 ) . 5 H + 3~
AR IS RS, o0 A o B b
A AR A R B 97.5% \92.9% |
94.8%F1 57.4%(F 2).
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Table 2 Mineral N in rhizospheric soil and its solution at different growing stages of rice in 2010

i g b T SrEERA il vt BGRH
HE RS No 10.25+1.83¢(96.4%) 8.39+1.54a(92.2%) 8.35+1.41a(95.8%) 11.81£3.96b(77.6%)
mg-kg™! N, 14.37+1.08bc(98.7%) 7.82+0.87a(94.1%) 8.88+0.52a(94.3%) 18.03+1.86ab(64.8%)
N, 18.68+2.91ab(97.9%) 9.99+2.45a(92.2%) 10.38+0.60a(93.7%) 18.10£1.97h(50.5%)
N; 18.60£4.01ab(97.3%) 9.2620.53a(93.2%) 8.91+0.65a(94.3% ) 18.57+2.57ab(50.0% )
N 18.19+2.23a(97.4%) 8.55+1.19a(93.3%) 8.43+0.91a(95.3%) 18.43+1.87ab(50.8%)
Ns 20.07+2.35a(97.1%) 9.25+0.38a(92.1%) 9.37+0.48a(95.2%) 22.16+2.18a(50.6% )
FHIE 16.70 8.87 9.05 17.85
- B TR AS A No 0.60+0.29b( 100% ) 0.14+0.22a(100% ) 1.06+0.09a(100% )
mg- L™ N, 1.2420.34a(100% ) 0.33£0.02a(100% ) 1.2540.17a(100% )
N, 1.93+1.08a(100% ) 0.25+0.18a(100% ) 1.4020.07a( 100% )
N, 2.09+0.85a(100% ) 0.24+0.11a(100%) 1.43+0.08a(100% )
N, 2.66+0.37a(100% ) 0.1620.03a( 100% ) 1.3320.06a( 100% )
Ns 1.73£0.44a(100% ) 0.100.05a( 100% ) 1.42+0.18a(100% )
FHIE 1.57 0.21 1.31

TE: R A A S A RS A (AR S BRI RO M LU T B T Ducan 7 5 M 2200 R AE K 22 (6] 8.5 22 57 (P<0.05) .

Note: Values in parentheses were percentages of NHi—N in total mineral N. Means followed by different letters are significantly different at 0.05 level ac—

cording to Duncan’s New Multiple Range Test.
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DAL, 721230 10] P R P - M o 2 U i £ - S T
HA RS AIE N, TR AR AR I - e
JEAS RS RN, SRR AR 0 KRS AR
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Wy 1 (PR A5 ) s e o
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AR HAckase , Al i 7 50 (5t A BF 5
VAR B 5 2/3 Kb SR 2 457 555, SR T A5 3
FE b IRFE bR I AR I B 5 e S A BRAR Y i
RiEE . PRI, et SPAD (M FEH (56 3), M fk
M5, AKFEFr SPAD {H it 2 i 193 i 2 —2 b7t
HAH, & it B AL FEE] (N, ~N3)SPAD {H 2 F A B2, H
P1ig Em AN AEALHE Noo KAEREAR)E 10 d, Jits 0%
SPAD {EIFZMR /N, T DL /K AGIR 7 1 ) R XS F
REFIE N, 305 Z K Ra i 4 = AU =9 A B
BT 7] ) 21a e N SN SN TV NG R R i ) | E 2

% 3 MERRX KRB =Rt SPAD EHFNE(2010 &)
Table 3 Effects of N top dressing on SPAD readings of rice upper
three leaves after different days of transplanting in 2010

hE ERkE10d AR5 29d M5 534d #Jm 60 d
No 45.3+1.0a 46.2£1.5b 38.2+0.3b 42.6£2.1b
N, 45.7+0.4a 47.8+1.5ab 42.4+3.4a 45.5+1.1a
N, 46.5+0.8a 48.7+1.6a 42.9+1.2a 46.2+2.4a
N3 45.8+0.5a 50.0+0.9a 43.4+0.4a 47.1x1.8a
N 46.0+1.2a 49.4+0.5a 43.4x1.4a 48.0+0.3a
Ns 46.0+1.7a 49.4+0.9a 42.7+1.0a 48.4+0.1a

EHIE 459 485 2.1 46.3

TE R IE AT 2558 1 9 HEWRE H , R R 7 =R %
S PR 2 ) HA 2 225 (P<0.05).

Note: Data are shown in meanzstandard deviation of 9 replicates. Dif—

ferent letters within a column denote significant(P<0.05) differences be—

tween N rate treatments.

TG RS, K FEREAR S 53 d(CRIEIH AT A ] B
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I TR EES.
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R BB, A, A A KRR A R B
WA REER . ARAT NGRS () MAE
SR (y) SRR T LR R :

AYBER: y=0.136x+29.48 (P<0.05)

FHFHHA  y=0.4624+38.93  (P<0.01)

W 1 y=0.429x+84.74  (P<0.01)
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Figure 1 Nitrogen uptake by rice plant at critial growing stages

under different N treatments
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Figure 2 Nitrogen runoff losses, nitrogen use efficiency, and grain

yield under different N treatments
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