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Differential effects of nitrogen managements on nitrogen, dry matter

accumulation and transportation in late-sowing winter wheat
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Gaoming'
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2 Laboratory of Vegetation and Environmental Changes, Institute of Botany, Chinese Academy of Sciences, Beijing 100093, China

Abstract: The elemental cycling of nitrogen plays a key role in agricultural ecosystem to ensure either food security or
environmental sustainability. Bases on the premise of grain yield stability, cutting down proper part of N fertilizer
application would largely decrease environmental pollution and significantly promote greenhouse gas emission reduction. In
recent years, because of climate change, improvements of varieties, water conservation, delay of maize harvest and other
factors, the area of late-sowing winter wheat increases continually. A reasonable field management of nitrogen fertilizer is
therefore considered as an important measure to improve the yield of late-sowing winter wheat. Appropriate late sowing of
winter wheat could extend growth period of previous maize, and reduce the consumption of water and fertilizer in winter

wheat at early stage. In the Huanghuai Plain, seedtime postponing to mid-late October in winter wheat could mitigate the
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damage of frost on winter wheat to a certain extent. There are many researches which document the effects of temperature,,
light, moisture, density and other factors on carbon and nitrogen metabolism, yield and quality in late-sowing winter wheat.
However, the influence of fertilizer management on nutrition absorption and dry matter accumulation in late-sowing winter
wheat has been rarely reported. Meanwhile, no final conclusion has yet been reached on nitrogen application strategy in
late-sowing winter wheat. Under field conditions, we here designed four treatments of nitrogen fertilizer application: 0 kg/
hm*(NO) , 168.75 kg/hm’(N1) , 225 kg/hm*(N2) , and 281.25 kg/hm’(N3) , at two topdressing stages: jointing stage
(S1), jointing and anthesis stage (S2). We found that that regulation effect of nitrogen application rate on dry matter
accumulation changes due to nitrogen application time. The accumulation and transportation of dry matter and nitrogen, as
well as nitrogen use efficiency of late-sowing winter wheat were carefully investigated. We also noted that elevating 25%
nitrogen fertilizer rate on the basis of 225 kg/hm’*( N2) had no significant influence on either the total nitrogen accumulation
at anthesis or nitrogen transportation amount in vegetative organs when nitrogen fertilizer topdressed at jointing stage (S1).
However, those variables increased when nitrogen fertilizer topdressed at jointing and anthesis stages (S2). Compared with
treatment S1, nitrogen accumulation amount in grain and vegetative organs, nitrogen accumulation amount after anthesis and
nitrogen distribution proportion were much higher in treatment S2. At the same nirogen fertilizer rate, the dry matter
accumulation at maturity, dry matter accumulation intensity from anthesis to maturity and dry matter amount of grain were
higher in treatment S2 than those in S1. While at the same nitrogen fertilizer topdressing stage, grain yield has no
significant difference between treatment N2 and N3, but nitrogen fertilizer partial factor productivity declined after nitrogen
fertilizer rate increased. Grain yield and nitrogen fertilizer recovery efficiency were higher in S2 than those in S1 when
nitrogen fertilizer rate was identical. We therefore reasonably drew the conclusion that topdressing nitrogen fertilizer at
jointing and anthesis stages with total nitrogen fertilizer application rate at 225 kg/hm’ was the optimal nitrogen fertilizer
management mode which could not only achieve high yield but also obtain high nitrogen fertilizer use efficiency in late-

sowing winter wheat.

Key Words: late-sowing winter wheat; N fertilizer management; nitrogen; dry matter; nitrogen use efficiency
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SNI,N2 5 N3 BREZER ;2 FMAT , Firc+ B A EZ T EE N N3>N2 N1, A T MA R R B R E
S N3>N2>N1; IR W i AAE S E R, 76 N2 LRl 6 25% FAESH TN S S B A ZHEE LT
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Table 1 Nitrogen accumulation amount and distribution proportion in different organs at anthesis

AEMEREHE A STBL L)
Qb Nitrogen accumulation amount/ ( kg/hm?) Distribution proportion/%
Treatment e+ HAh R ZE+ i it e+ Hh A 25+
Spike axis+ Husk Leaf Stem +Sheath Total Spike axis+ Husk Leaf Stem +Sheath

NO 39.5d 61.3d 49.9d 150.7d 26.2a 40.7a 33.1b

Sl N1 48.4c 81.4hc 64.2¢ 194.0c 25.0ab 41.9a 33.1b
N2 52.7ab 95.9a 76. 1a 224.7a 23.4c 42.7a 33.9ab

N3 54.5a 93.4a 80.7a 228.6a 23.8¢ 40.9a 35.3a

S2 N1 48.7¢ 77.7¢ 63.9¢ 190. 4c¢ 25.6a 40.8a 33.6ab
N2 51.2bc 85.6b 68.2b 205.0b 25.0ab 41.8a 33.3b

N3 55.7a 92.6a 76.3a 224.6a 24.8ab 41.3a 34.0ab

[F) 5[] /N B R R AL B R) 22 55K 5% 3K

(7] — it 20 B A ]t T S0 4k B ] A8, N1 T N3 28T B+l ik A 2R+ I R R R R R 2
S1 LW E 2SS N2 AT Fire+ M AR R E 2 5S1 BFEES MR ZE+HARHELEN S1
>82 5 R WITE N2 LAl 4N FEAR 25 9% ZALHEAE T BB J X A S E AR R RE TR &
LA
2.1.2 YA R AR R A R AR SR R e L A

F2 R Y AR R BRI W TR SRR, OBt U A U kL R O SR B
WIJCRFF . A RAE P45 T B0 R R AR R 0 IR T A B, R IR AR T MR &/ A il 44
aE M RREIPR,

7] — it U A [ i St A B R FE A, ST 26 AR N  RPARL R AR R N3>N2 N1 B FR 4 B 19 N3>N2>
N1;S2 25T MR RBUR A N2 N3N EFRAVE AL BEE] JC 35 22 5% 0 [Al— B AHB A0 T FPRL Y
R LI BRI IC 2 25 5, DL SRR it S0 0 M R &/ N AR PRI S FR 45 B R R R LR R A A 4%
RSO DRI ZRURR ST ) ek 2 T 2 BN [R] , (LI UYL o 28 38 e LE 91 S 25

x2 HAHEREHFERINRREMNSELLH

Table 2 Nitrogen accumulation amount and distribution proportion in different organs at maturity

AR R HFE e L
Nitrogen accumulation amount / ( kg/hm?*) Distribution proportion/%
Ab P BIEARE Vegetative organs BIRERE Vegetative organs
Treatment FPRE e+ R MRy &I FihL oo+ R v eE &I
Grain Spike axis  Leaf +Stem Total Grain Spike axis  Leaf +Stem Total
+ Husk +Sheath + Husk +Sheath
NO 177. 6e 10.0e 16. 6e 26. 6e 87.0a 4.9b 8.1b 13.0ab
S1 NI 236.9d 12.2d 21.5d 33.7d 87.5a 4.5¢ 8.0b 12.5b
N2 244.4d 12.5d 24.5¢ 37.0c 86.9a 4.4¢ 8.7a 13.2a
N3 263. 1c 14.7¢ 25.6¢ 40.4b 86.7a 4.9b 8.5a 13.3a
S2 N1 281.1b 17.3a 25.6b 42.9a 86.8a 5.3a 7.9b 13.2a
N2 336.6a 16.6a 27.9a 44.6a 88.3a 4.4c 7.3¢ 11.7¢
N3 338.9a 16.5b 28.3a 44.9a 88.3a 4.3¢ 7.4c 11.7¢
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Fig.1 Nitrogen translocation from vegetative organ to kernel and nitrogen accumulation after anthesis

2.2 ANEIE FENHHEAR T U R AN 1 ()5 R
2.2.1  JFAEHTR S T SR R i RN SR

B2 7R ANt AR BR R T B A R AR SR W E L T A A B, AR A AT e
R BN T TR 2R R AR R B R AN [A]

(7] it 20 ] $OR AN [ i 260 A 3 ] LA, PR AR A A T4 BB SR 4 S1 450 8 N2 \N3>N1,S2 454 F 4 N3>
N2 N1, @I A 248 S1 & N3>N2>N1,S2 44 F N2 5 N3 B FEER, BEE T NI Ab
B DL S2N2 A3 R, SR BT I8 U 025 5 e 26 s 014 B AR R B R 0[] it S A [l it A
It 3 b B E] He A, AR T R AR B8y ST i T 82, I i e 2z (HAE N1 AT N3 4508 F S1 5 S2 iy 2257
Ak B K,

A 2 B 0 T4 AR S S1 450 F o N3>N2>N1,S2 5544 F 2 N2>N1 N3, [6]— i & & 551
TR R S2>S1, DL S2N2 bR . R BHARCT B+ AR 38 it UM A I3 it AT R T =
AEIG T AR R R T Rl A4 /N2 T AR S K AL & I G 1

http ; //www. ecologica. cn



16 #

HO
S
Bl

5 RSB R WA &/ N W R T R R 5 5z 52 5133

25000 300 ~
aNo

OSINI
BSIN2

20000 BSIN3 250

200
15000

150

THRRRE

Dry matter accumulation amount/(kg/hm?)

10000

52

,7
5
£

skt

o

5

ot

100

o
£
£

i
ity

T
b

5

,7
i
G

i
oty

T
st

5

,7
i
G

i
ity

o
b

5000

S
oy

5

,7
i
G

i
oty

b

50

T
o

5

,7
i
G

i
ity

T RF R
Dry matter accumulation intensity/(kg-hm2.d™")

£
b3

NO SINI SIN2 SIN3 S2N1 S2N2 S2N3

B2 FRBMEABHTHRREERRREE
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Table 3 Dry matter translocation amount from vegetative organ to grain and accumulation amount after anthesis
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Table 4 Effects of N-fertilizer management on grain yield, protein content and N—fertilizer utilization
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