2016,35(1):109-114 xR A K B R FE F R 2016 4F 1 H

Journal of Agro-Environment Science

ki, EES, M, & KA RS IR LR R Ml X SR A R M B2 ], Al AR 2224k, 2016, 35(1): 109-114.
XIN Zhi-yuan, WANG Chang—quan, SHEN Ya-zhen, et al. Effect of single application of water—borne polymer coated controlled-release blend fertilizer on
nitrogen utilization in rice[]]. Journal of Agro—Environment Science, 2016, 35(1): 109-114.

IKEERERZRIER—X A
X EREBRET AR

FEZ, L2547, v, L FE2 FMER, ALY
LAY BE , AR 6111305 2. 4-HE 4 AT IR R [ A S0, o B B 0L EBIFFRR , RESE 210008)

O H RN XGRS — YR R AT X K R 7 A A R RSORS00, S K R fai Ak i O NE SR (e R 345 . KRR
A PR RE 46 SR}, B RSV HE AL PR AN K B A BB R MR (R A 30% ) — UM At FH A 3, ZE AL 5 A FH AL
HMERTETEL WA T3 %S NH; Rl NLO ¥R, FRI 2 MR A3 0 R R A R UK [ AR & 0 e S A S S A S . 45 R,
58 B UCHEAEAR B, — Uk (8 it IE AR B = 5 A 6 201.9 kg-hm™ #2755 51] 6 506.9 kg« hon 2 72 UL I K P 5 0L 43R it JIES Ak 388 %)+ 45 Tt
75 NH; Fl N,O 353 R 19.14.8.40 wmol - mol ™, 1 — X fAi Ak At A AL LI 43511 247 18.63.7.74 mol - mol ™, GBS A I AH X2 , [H]
i 3B B A S R S S R S e B, BRI, F AR B NE A A 2= R 3R 7.81 kg FTRL- ke 4L, T— Wk iRt NE Ak B
SEFHZER 9.09 kg PR kg Ao L L, KSR BASIRNE R AT DLSEEK ARG — U PR IE , 2E ORI = 2 i 36t 1 ST A R A 20
FETt, K AE R R RO e T HAR S

SKSBIA A ACTE RN s — R SRTA R s R A TN %S s 25K S0

RESEKS.S1582  XEMREME:A  XEHE:1672-2043(2016)01-0109-06  doi:10.11654/jaes.2016.01.015

Effect of single application of water—borne polymer coated controlled -release blend fertilizer on nitrogen

utilization in rice

XIN Zhi-yuan', WANG Chang—quan'”, SHEN Ya—zhen?, MA Fei?, ZHOU Jian-min? DU Chang—wen*"

(1.College of Resource and Environment, Sichuan Agricultural University, Chengdu 611130, China; 2.The State Key Laboratory of Soil and
Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China)

Abstract: A field experiment was conducted to study the effects of one—time fertilization of water—borne polymer coated controlled release

blend fertilizer on rice growth, rice yield, plant nitrogen absorption, soil nitrogen dynamics and nitrogen—containing gas emissions (NH; and

N,0 ). Rice cultivar used was Nanjing 46. Three treatments were no fertilization, conventional fertilization, and one—time fertilization of wa—
ter—borne polymer coated controlled release blend fertilizer( controlled release nitrogen accounted for 30% ). One—time fertilization treat—
ment increased rice yield to 6 506.9 kg+hm™ from 6 201.9 kg-hm™ in the conventional fertilization, but slightly reduced NH; and N,O aver—
age concentrations in soil headspace to 18.63 pwmol+mol™ and 7.74 pwmol - mol™ from 19.14 pmol - mol™ and 8.40 pmol - mol™ in the conven—
tional fertilization, respectively. The residual nitrate nitrogen and ammonium nitrogen in soil showed an increase tendency in the one—time
fertilization. The agronomic efficiency of nitrogen was 7.81 kg grain+kg™ N for the conventional fertilization, while it was 9.09 kg grain -

kg™ N for the one—time fertilization. Therefore, the one—time fertilization showed more stable nitrogen supply, and also improved nitrogen u—
tilization efficiency.

Keywords: water—borne polymer coated controlled release blend fertilizer; one—time fertilization; nitrogen utilization; soil headspace; ammo—

nia volatilization; nitrous oxide emission
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IR I A W A A P R NERL 2 T LA SR 7 i AL Y
ERRREAL R 2 — | A A RS Y AR B
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TR RT PRI PR ER AR ERIETR L
AR, HAH 2 5 & T8 R AIE, 76
SR AR = oy FH R Az 2 B il 4B TR — 5 EL B
FERERNE , — U T Akt FH L SR8 40 B UE AT 4
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Wrs F ARV L, PRUEVEY ™ &, [R] Bt e i 2 BT IE
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5:2:3) =it A s T3 Ab ¥ N P K AR A 25 T2
AEFRRFE—E, ARt ERNE T 30% IR KEERA
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emes™, SRA/INE AR AR g TP AR
I R e B ) A S e e AR . NH 8 43 HT
(RIS 3T 920~990 em™, N,O 52 4 HT A WAL UG {37
T 1220~1340 em™ P NH; P& (A FR 47 0.1 mg- L™,
N:O REIIRR A 0.02 mg- L7
1.3.5 ZIEFIFHRITE

RNE A 27 F1) FH 2= it S04k 3P AL ™ it — 23 (1 Ak
FRAFR = )/t 2R
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A U MR I R B )/t 2R x 100961
1.4 IR

FEEEE ] Matlab AbFE, HAB AR Excel
2007 $4, fd1 i IBM SPSS statistics 20 4 TREAS R
225 B EMG T, FIF Excel 2007 1R

2 HR5iTie

2.1 EHARESE

e 1 fos, e A BRI RE IR S U A A5 B
Frephaim, Hrb T2 5 T3 4B & A A R B
TES BN A BEER AARABTIBA R R
R,

e BEMI S P, T3 Ab B 525 R R B
EWE T T2 AbFE FEFF R, T 2 A AR, T2
AbFRZE i KR R 2 B R T T3 AbEE B T
9,72 ghaint A R R B E S T T3 A8, (HiR
HRZE REUE AT T3 AbHE, B4R T2 A1 T3 2 A%
HRFEES, B T3 ME KA HES
BRI 5 T1 ACBEAHHE, T3 AR B & K B
SR BERA PR SR R s s 43 e hn T
246% .156% . 102% F1 152% ; 25 5 2 B4 B3
0T 168% . 147% . 72% F1 188% ; A& &= ZFR 4%
BT 65% F1 80%(FFHEMI 5 i ) s fEMR AR B
A8 T 219% 153% 90% F1 112% ., 5 T2
ARFRAR LY, T3 AR A R B R AR S BE I AT
HAA B HNT 7.1% 1 4.9% (B 7555 T8 5 Lt 4
BT 7.1% F1 8.9% ; 2R R BAR T/ BEWIAN
PATH BEIN T 10.7% 12.8% , {BAE 5 RN 5 Rl
153 5L 3.2% F 7.4% ; TR R 3 REURAE SRR

&1 FEIERLETAEEEEMRAZRRE (kg-hm?)
Table 1 Nitrogen accumulation in rice plant at different

growth stages(kg+hm)

i pm [OWAGW R R
Tissue  Treatment illering Jointing heading Mat}lre
stage stage stage period

I Leaf T1 12.43b 21.67b 39.08b 13.72b
T2 40.26a 52.87a 85.11a 37.90a

T3 43.12a 55.46a 79.08a 34.51a

2% Stem T1 6.74b 10.93b 26.84b 21.99b
T2 16.33a 2391a 47.57b 68.31a

T3 18.08a 26.97a 46.04b 63.24a

f# Panicle T1 — — 11.71b 69.55b

T2 — — 20.83a 116.43a

T3 — — 19.31a 125.51a

A1 Total T1 19.17b 32.6b 65.92b 105.26b

T2 56.59a 76.78a 132.68a 222.64a

T3 61.20a 82.43a 125.12a 223.26a

T < [ [R5 AN 5 B s A PRI 22 Sk 5% W25 7KF-
Note : Values followed by different letters within a column and the same

tissue are significantly different between treatments at 5% level.

WD T 7.3% ABLE GBI N T 7.8% ;MR B AR
ERES T2 A A I B 225,
22 KBREREFAERMYSHI AR

MR 2 LA, SR B (T, T2 5
T3 AbERAE N T KRR P i, T2 AbBRA 2R i
Rrutm T T3 b (HARA S ik, T2 15 T3 4b3g
Y UIE 24 2R R A B 2251, (5 T3 A PR &I
Ae2E R A T2 AbBR . 5 T1 ACFRAH EE, T3 4b
HAPRL = 38N T 50.4%; 5 T2 AbFRAH EE, T3 Ab 3R
FER =N T 4.9%, RIE Y4 ZH) RN T
0.53%, ZFNEARZEFIHFEIM T 16.4%, VI E45HE%
B, T3 AbBERR CRIE KRS 7 & M EUE A A R fe e B A
K

2 AEMEIRAEIKBRER AENIT
Table 2 Nitrogen use efficiencies in rice under different

fertilization treatments

RERFRHF AFELEFR%
ke ¥FHi ke & Nitrogen utilization

AbFE kPRI kg hm™

Treatment Grain yield Agronomic efficiency efficiency
Tl 4 326.45b — —
T2 6 201.90a 7.81 4891
T3 6 506.85a 9.09 49.17

TE - [R5 o AN [ B FROR AL BRI 22 530K 5% 5K
Note: Values followed by different letters in a column are significantly

different between treatments at 5 % level.
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Figure 1 Soil ammonium nitrogen content at different growth stage
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Figure 2 Soil nitrate nitrogen content at different growth stage
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Figure 3 Effects of different fertilization on NH; concentrations in soil headspace
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Figure 4 Effects of different fertilization on N,O concentrations in soil headspace
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