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Effect of Slow—release Fertilizer Side Bar Fertilization Technology on Rice Yield and Nitrogen Use Efficiency
LIU Ru-liang, LI You-hong, WANG Fang, ZHAO Tian—cheng, CHEN Chen, HONG Yu, ZHOU Li-na”

(Institute of Agricultural Resources and Environment, Ningxia Academy of Agro—forestry Science, Yinchuan 750002, China )

Abstract: A field plots experiment was conducted to study the effects of side bar fertilization technology on rice yield and nitrogen use effi—
ciency. The results showed that side bar fertilization technology based on high quantity of slow-release fertilizer treatment (HF) reduced the
amount of nitrogen applied by approximately 40% compared to conventional fertilizer treatments (FP) but had no remarkable effects on rice
yields while the number of ear of rice increased 8.36%. Side bar fertilization technology significantly increased rice nitrogen uptake and par—
tial factor productivity from nitrogen applied (PFPy), reducing the apparent loss of nitrogen. Side bar fertilization technology treatment PFPy
was between 39.1 and 67.8, significantly higher than the 23.7 of FP treatment. Apparent N losse of FP treatment was 174.2 kg +hm™ and each
side bar fertilization technology treatment was between 23.2 kg-hm™ and 61.9 kg-hm™. Considering the rice yield and environmental factors,
side bar fertilization technology based on slow-release fertilizer was one of environment—friendly technology that can be applied.
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Table 2 Side bar fertilization experiment design(kg*hm™)

Qb3 N P,0; K;0 RN
CK 0 0 0 —

LF 74 41.8 322 321.7

MF 125 70.7 54.4 5435

HF 176 99.5 76.5 765.2

FP 300 90 75 —

M KRG 5 R kg 96D10, 2011 45 J1 20 HE
Br,6 117 HAGBE, 10 12 Bk . M A& AGRLED
ERL T, G448 70, MMEEEKR 12
em AT I M 25 A LA 4R . K AGARIE A 16 em,
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Figure 1 The side bar fertilization concept map
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Table 1 Basic properties of tested soil

+3E)Z UK Soil 2 H Bulk density/ AHLF Organic 4% Total N/ A% Available N/ B Available FHZH] Available
S JFi Al Texture . . B B B
layer/cm g+cm matter/g-kg g-kg mg-kg P/mg-kg K/mg-kg
0~20 1.48 R4 13.5 0.94 78.2 29.7 167.0
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Table 3 Effect of side bar fertilization on rice yield

= S EL Mede S L
g PR Ratior T e o
Straw yield/ Grain yield/
Treatment o % N %
kg-hm™ kg-hm
CK 2 946d — 3 387d —
LF 4 107c 39.4 5017c 48.1
MF 4 637c 57.4 5 800b 712
HF 5 426b 84.2 6 879a 103.1
FP 5 784a 96.3 7 098a 109.6

T : RSN R PR 22 57 3 (P<0.05), T Il
Note: Different letters within the same column mean significant difference
(P<0.05), the same as below.

KR T 2 )5 A BEF RO KR A K R B B HEA
RFPEZ — LR R R fE R AR 1T 52 B g 7™ B T
PRI, AR MU IE AL P 3 — BN RN 5 60% , 73
BEWIIEHE 20% . TR KRR BERTALBLA TR ERY
AR, REB LUK R A PR B U i 1 20 B, A
T A 7K R g 74T kil o SRR HERE Fh T i 7 g e R
18, b 2 BRI BE AR T AR R
MU AE (FP)Ab BOK RS A RBE N 417 1> -m>(K 4), 5
FHAMAE PR, R (HF ) AP FAE KRS AR B G

x4 MEMERXKFE~EMHAERMm
Table 4 Effect of side bar fertilization on rice yield composition

R BREL AR L 000

AbRE B Plant

Treatment  high/cm lPanicIfe Grain/\ Pi]i.Cl?zS/ grain weight/g
ength/em  number/| ~em
CK 69.4¢ 12.1¢ 71.8b 182c 25.2a
LF 84.8b 14.9b 93.2a 286b 26.2a
MF 89.7b 16.2a 107.8a 347a 26.7a
HF 97.8a 17.8a 118.4a 384a 26.5a
FP 99.6a 15.9ab 109.3a 417a 23.8a

W] DARRERAR MR I, $ e T KRR RERIEL, L
FP AL BN T 8.3% , T LASe &K Rl I B0 AT HBE
IR, AFSE S SRR A5t IE 1 7T LA ARk
FEFRi 2 RS m b e, ARG K R i 7 i
B R LR 16% 42451,
2.2 & HEARH AR 3T 7k 8 & E WU AR A 7= RIS
AN Tl il RS A BB AGT ZK RE RS O G - 2t A
Hiy 13 I AR B R AR R R A
TR RIS BRI Y B A K, LS
T ATt 2 UIAH 5 o K RS AR R 0 o 5 it A
TR E M0, FP AL PR HEF 4038 7K R b b 358 4 %
R DA T HAMEAEALFE, {5 FP AbFRFD HE &b 7 22
SR (R 5) FP AP RN 1581 kg-hm, Hik
g HF ZEBRAG 135.1 ke - b, Ho it AT Ak 28 0% 20 4
SEKT FP ALFEAD HF LB, HF AbFEAT DA 2K FS
AT X ER TR, A JIE AT %
Al AR R IR, BRI T AR TR XU
RN AL 7= 71 (PFPy) FR it FH 4 T 52 BB B A=
PR PR, HA/INAT AR 2 3 RO A FH 2R A0 7
F3, N PEPy £ BEREAN T /K AR R A P RCR G B
SEILHA it A BET 78 RUIEA ] it AE A BE T A= PR
TR0 B AR 22 5%, PRPy Bl il 260 i 1S i 2 80
FEAR Y Ra %, LF 4b38 MF Zb3E HF 4bFEFN FP b B

RS MRS K78 & R WA AR £ 7= S R
Table 5 Effect of side bar fertilization on rice N uptake and PFP

AR TR AR Ui A

Trﬁ\tiint Straw N uptake/Grain N uptake/Total N uptake 7] PFPykg-
kg hm™ kg-hm™ /kg-hm™ kg™
CK 15.1d 36.2¢ 49.6d —
LF 36.7¢ 42.3b 79.0¢ 67.8
MF 42.1¢ 58.4b 100.5b 46.4
HF 56.7b 78.4a 135.1a 39.1
FP 69.6a 88.5a 158.1a 23.7

B AE 7 ) =A™ B A
Note: PFPy = Crop yield/ N input.
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hm?, 1] FP b3 B SR it U R 8 300 kg-hm ™, 7K R
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HBL R R

RN SRS H AT S 2R R}, AT LR 242
e KRR b X R AR AT o 000 2% i N 5 Ab K e
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ARFRIY 174.2 kg-hm™, M Z5 N HE ARG R AR BE B A
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(1) 24 25 3 LA FH A% 30 % 8 it i, A B LI 1 o
FRER . MR RN A B E R ILRE Jy st R 2R
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M, 2R RRRE AR 3R i AR A % PR B3, 55
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EAE R EOIE 3 SR ™ i, B2 = ARHR 3 BT
B R X FREE A5 e o R RRAEAN A B AR v T3 I
B HE S T 2 40% , IR B INA TR, K
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Table 6 Apparent N balance during the whole rice season in 0~100 c¢m soil layer(kg+hm)

i H Ttem CK LF MF HF FP

N#i A N input i N fertilizer 0 74 125 176 300
WEKAHF A Trrigation N 21.1 21.1 21.1 21.1 21.1

R AL Seeding N 12 1.0 1.0 1.0 1.2
&I TCHLA N, before Planting 103.4 103.4 103.4 103.4 103.4

%4k, Net mineralization 2.4 2.4 2.4 2.4 2.4
S Sum 129.0 201.9 252.9 303.9 429.0
N #itH N output IKFEWHAEE N removal by harvest 51.6 86.5 109.9 150.2 161.3
5% ¥ oW1 Residual N, 54.2 66.2 81.1 96.0 93.5
AFIE N surplus 232 492 61.9 57.7 174.2
M Sum 129.0 201.9 252.9 303.9 429.0
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