S I 5 R 2A A7, 2019, 25(3): 412-420 doi: 10.11674/zwyf.18091
Journal of Plant Nutrition and Fertilizers http://www.plantnutrifert.org

AFRAEMAIC BT T HERR M
SRR R Pz

Nk, AE &, B, Z b, AR IR, REFE, &840
(el KA R 5 R 24 B A TP R b R E o e B s ol WIHBRI 430070 )

E: [ B ] SRR B2 B A D7 G2, T 1 e R B AR R P L Y S Al . PR Rl 4
PR3 2T M AR BRI IE R S R R oA, AT U i R P AR R Ak . [ 5k ] Al
N [) HORS e F ), R D3, BB PR AE D50, RIK RAE1E ORFE—ISEe 1) A s At
(HRAERR—ISRAE M) s BIALH AL (N 150 ke/hm?) Jifi 319 o A FpAe AR R 8 3 A RULHE 2= ab 2, 73331
e 1) PEBIATREIL (Noo); 2) KFEMRERR, MY AR Nisw); 3) KFEMRETATER, W57
TEAR (Nouso) o T8I JEULA™ P 37 5 I A TS AN ) A 7 00 R e A e P, TR] IS0 S SR AE AN ) AR I I
KWk, (SR )] SPFEHAMEMLL, mRFHA, Fmfers T LR L RAE 8 &8 101.2
kg/hm®, JHSEAR BN 76.8 kg/hm®; FRMEFEAEARAF T, LIERAH (L RBUE B FERN T 110.0 kg/hm?, 3¢
RREWMBENN 96.2 kg/hm? o MAMBLLLE] EApHT, TR —220], FahferE LIRA R i 5 2t it
i 52.3%, MpdlFerEh 64.5%, MibfelEm TRMAEIE; ARMrEM RN —mady, i lE IRE R
TR 5 ERE R — 2, eI, AR AR Al S R e FE RS I e R 37.1
kg/hm?, FHAE AT A TS R O TSR A IR AR I e 7F LA A VE 2 IR 18.2 kg/hm?, Fi
MFEAEAFI TSR AR (458 ] MhierERrE T, SREARAERT R R Rt AR Tl A K (8
W—220) B R RN MIRRIAS AT, R B R REARTE SR 0 B8 WA R il A A 1) (FE I — st
TIREANL . AR A A TR AT AR K, R R T m AR I . R AR A R AR SR AR
KA AT IR, e IR IR HE R 5 AR e T 7RIl SR R AU E IR A, 3 4
HEAERE .

KB AeAE s R AR s

Difference of soil nitrogen supply and rapeseed nitrogen uptake under
different rotation systems and seasonal distribution of nitrogen fertilizer

BU Rong-yan, REN Tao, LIAO Shi-peng, LI Xiao-kun, CONG Ri-huan, ZHANG Yang-yang, LU Jian-wei"
( College of Resources and Environment/Microelement Research Center of Huazhong Agricultural University, Huazhong
Agricultural University, Wuhan 430070, China )

Abstract: [ Objectives ] Rapeseed production efficiency heavily relies on reasonable nitrogen (N) supply. The
objective was to unravel the soil N turnover and rapeseed N uptake in two common rotation systems, which would
provide guidance for the N fertilizer management. [ Methods ] A split plot experiment was conducted at the
Experiment Farm in Huazhong Agricultural University, Wuhan, China. The main treatments were composed of
two rotation systems, that was rice—rapeseed rotation (RR) and cotton—rapeseed rotation (CR). The sub-
treatments were the application season of nitrogen fertilizers, included: 1) no nitrogen application in both
seasons(Ny,); 2) N 150 kg/hm’ only in rice or cotton(N,s,,); 3) N 150 kg/hm® only in rapeseed season(N,.5,). The

net soil nitrogen mineralization amount in different growing stages of rapeseed were measured using in situ minerali-
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zation culture method, and the N uptake in the corresponding stages of rapeseed were measured at the same
time. [ Results ] The capacity of soil N supply and the total N uptake of rapeseed were considerably enhanced by
N fertilizer application. Compared to zero N fertilizer input, the net soil N mineralization accumulations were
increased by 101.2 kg/hm® in RR and 110.0 kg/hm® in CR, respectively, and rapeseed N uptake were increased by
76.8 kg/hm’ in RR and 96.2 kg/hm’ in CR, respectively, when N 150 kg/hm’ was applied only in rapeseed season.
From the distribution proportion, the net soil N mineralization during rapeseed growth period (seeding—
stem-elongation period) in CR was more than that in RR, which accounted for 64.5% and 52.3%, respectively;
while this tendency was inverted in the late growth stage of rapeseed (flowering—maturity period). The trend of
rapeseed N uptake was similar to the net soil N mineralization. The rapeseed N uptake in CR was 37.1 kg/hm’
more than that in RR during rapeseed growth period (seeding—stem-elongation period), while 18.2 kg/hm® less
than that in RR during the late growth stage of rapeseed (flowering—maturity period), suggesting CR is conducive
for rapeseed N uptake in early stages while RR is beneficial to the rapeseed N uptake in late season. [ Conclusions ] In
the cotton—rapeseed rotation system, the rapid release of nutrients from the residual cotton leaves is beneficial to
the N supply in the early growth stage of rapeseed; while in the rice—rapeseed rotation, the slow release of
nutrients from rice root residues is beneficial to the N supply in the late growing stage of rapeseed. Thus the N
fertilizer should be more applied on the early growing stages of rapeseed in the rice—rapeseed rotation, and in the
late stages of rapeseed in the cotton-rapeseed rotation.

Key words: rotation system; mineralization of soil nitrogen; nitrogen uptake; rapeseed
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Table 1 Crop cultivars and growing period in the two rotation systems during 2012—-2014

A = v Fodk H W3k H it
Year Crop Cultivar Transplanting date Harvest date
2012—2013 JKF Rice il 6 5 Yangliangyou6 2012-06-01 2012-09-23
#34E Cotton Fifl 11 5 Mianyoul1 2012-06-01 2012-11-03
iM% Rapeseed 1EIMZ% 9 5 Huayouza9 2012-11-06 2013-05-30
2013—2014 7K Rice YWt 6 5 Yangliangyou6 2013-06-18 2013-10-02
#i4E Cotton M 11 5 Mianyoul 1 2013-06-18 2013-10-29
il13% Rapeseed 4872 9 5 Huayouza9 2013-11-01 2014-05-05
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Fig.1 Schematic diagram of experiment progress in the rice-rapeseed and cotton-rapeseed rotation during 2012-2014
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