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TaHe 1 Precipitation at different growth stages of t wo summer maize cutivars in 2004

BR~O IR I R~I2R 120 R~k 22 ~F 3 FLI~ Bt

an Sowing ~~ teaf Oteaf ~ 12teaf 12teaf ~silking Silking ~dough Dough ~~mat urity Sum
Cultivar

(mm) (%) (mm) (D) (mm) (YD) (mm) () (mm) () (mm) ()

HoE 958 7D 958 266.7 52.20 133.3 26.09 66.5 13.02 21.0 4.11 23.4 4.58 510.9 100

A& 108 ND 108 266.7 51.02 133.3 25.50 84.5 16.17 3.0 0.57 35.2 6.73 522.7 100
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Table 2 Treat ments and their codes in summer maize

i A IK

it &K

o AL IR Application A FRARS B RABZAY Application WIS
o Type of nitrogen P Code of o Type of nitrogen P Code of
Cultivar fertili (NF) rate of NF treal ment Cultivar fertili (NF) rate of NF Lreat .
ertiizer 2 reat me: ertilizer reat menl
(kg /hm’) (kg hm?)
KR Zero N 0 z 0 AR Zero N 0 NO
s 90 7ZU1 [ 90 NU1
2 U = U
§ 180 7U2 180 NU2
958 108
%ZBI? 958 LR % " weut ZléjDi% UBLR % " rev!
IR s CU Kz CU
: 180 ZCU?2 § 180 NCU 2
. 90 ZCF 1 " 90 NCF1
HEMECF JIE CF
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Note : U ;urea ; CU ; coated urea ; CF : co mpound fertilizer
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Table 3 Water content in soil in different growth stages of summer maize and winter wheat

HEK (K 959) s (K 189
+zE Summer maize (ZD 958) Winter wheat (ND 189
Soil layer — — —
emy R OWE L20ME meeg RBM AU RN R oMM
Sowing Oteaf 12teaf Silking Dough Mat urit y Sowing Fo wering Mat urit y
0~20 10.6 22.91 20.09 22.36 18.73 15.41 20.30 18.95 8.80
20~40 8.9 21.02 19.53 21.20 18.46 15.07 20.10 18.25 8.03
40~60 10.7 21.10 18.86 21.26 18.56 15.64 19.85 16.19 9.19
60~80 12.9 20.86 21.58 21.22 19.03 17.19 19.31 14.92 11.84
80~100 15.7 21.61 21.77 21.70 20.78 18.84 20.24 16.48 14.19
100~120 18.4 23.14 23.25 23.57 22.56 20.95 22.53 19.80 18.08
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Table 4 Yield . water consumption ( WC) and water use efficiency ( WUE) of different treat ments in summer maize

fhm i FEAK R K5 F R fhm s FEKE KRR

Treat ment Yield t WC t WUE‘ Treat ment Yield t VWC t WUE‘

(kg hm? (m*hm? (kg /m’) (kg hm (m*hm? (kg /m’)

7 0 9508.5d ¢ 4406.61 2.16¢ N O 7914.3d ¢ 4280.21h 1.85¢

ZU1 9875.4¢d BC 4442.91 2.22p NU1 9085.6be AB 4582.64 1.98p

7ZU2 10621.34 A 4575.64a 2.32a NU?2 9310.3ab A 4646.94 2.00p

ZCU 1l 10102.9be AB 4589.54 2.20p NCU1 8977.9¢ AB 4577.54 1.96h

ZCU 2 10573.0a A 4674.74 2.26ab NCU2 9326.7ab A 4635.44 2.01p

ZCF 1 10491.9ab A 4466. 3} 2.35a NCF 1 9082.5bec AB 4566.74 1.99p

ZCF 2 10755.7a A 4603.94 2.34a NCF 2 9496.44 A 4570.04 2.084

VR NS R Rk E) 005 BT R A S SR RAF 0.01 B35 KT, T,
Note : Data followed by different small and capital letters indicate significant difference at the 0.05and 0.01 probahility level respectively - The

same below -
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Table 5 Yidd, water consumption ( WC) and water use efficiency ( WUE) of different treat ments in winter wheat
Ntreat ment in Yid 2 SWC 2 WUE N treat ment in Yidd 2 SWC 2 WUE
summer naize (kg/hm) (m’hm’) (kg/mz) summer nuize (kg/llm) (m*hm) (kg/mz)
7 0 5900. (he 3376. 1.7% N O 5752. & 3596. &b 1.6Q
7ZUul 6285. 2% 3774. %b 1.66, NU1 6310. & 3395. (b 1.86
7Zu2 6008. I 3868. b 1.5% NU2 5925. & 3746. & 1.5&
ZCU1 6043. (b 3829. hb 1.5& NCU1l 5815. e 3476. % 1.6%he
ZCU2 6114. %b 3903. 4 1.5% NCU?2 6378. % 3671. % 1.74
ZCF 1 5934. e 3831. &b 1.5% NCF 1 5850. e 3554. &b 1. 65
ZCF 2 6043. % 3914. 1 1.54 NCF 2 6075. % 3642.(h 1.6%he
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Table 6 Shoot N accumulation amount ( NAA) and nitrogen utilization efficiency in summer maize

ARZ AR R E APEEE ARZ RIEF] R K RIBRE
s} i Jitk N physidlogical N fertilizer fbFR HE i N physiological N fertilizer
Treat ment NAA NUE efficiency efficiency Treat ment NAA NUE efficiency efficiency
(kg /hm? (%) (kg /kg) (kg /kg) (kg hm? ( %) (kg /kg) (kg /kg)
7Z 0 166.33¢ — 106.484 — N O 152.46¢ — 103. 864 -
ZU1 192.48p 29.06h 92.81p 109.734 NUl 195.14p 47.434 93.38b 100.954
ZU?2 209.63a 24.06h 91.09h 59.01p NU2 200.93p 26.93¢ 93.31p 51.72h
7ZCU 1l 204.22ah 42.104 90.08h 112.254 NCU 1 196.23p 48.634 92.56h 99.754
7ZCU2 214.444 26.73b 89.13p 58.74h NCU 2 219.33a 37.15p 86.47¢ 51.82h
7ZCF 1 206.99ab 45.194 92.55h 116.584 NCF 1 195.53p 47.864 96.03ph 100.924
7ZCF 2 209.87a 24.19p 93.69h 59.75p NCF 2 211.40ab 32.74p 89.49he 52.76h
R ZNERAREANE AEEYR AEYESEEXZTHALTN
TaHe 7 N accumuation amount (NAA) . N physiological efficiency (NPE) and N fertilizer efficiency ( NFE)
of winter wheat and aftereffect of nitrogen applied in summer maize season ( ANS M)
HEKZE ARZ REH A HEAZE HEKZE ARZ AL A HIEKZE
AR AL R & e it AU AL A AL R & L& TERSERL
N treat ment in NAA NPE NFE ANSM N treat ment in NAA NPE NFE ANSM
summer mize  (kg/hm? (kg /kg) (kg /kg) ( %) summer mize (kg/hm® (kg /kg) (kg /kg) (%)

Z 0 159. & 82.3% 27.% — N O 147. % 88.% 27. 2% —
ZU1 184. 1 74. b 29.% 27.1% NU1 166. Zb 84. b 29.& 21.12%
ZU2 182. % 71. 6 28.4 12.5& NU2 177. % 75.% 28. (b 16.6%
ZCU 1 168. 1 77.%b 28. & 9.4 NCU1 150. % 85.%b 27. % 3.74d
ZCU 2 186. & 71.4 28.% 15.0% NCU 2 182. % 77. %e 30. % 19.7%
7ZCF 1 161. % 79. &b 27. 6 2.0% NCF 1 162. 2% 80. e 27. % 16.64
7ZCF 2 181. & 73. 6 28. 6 12.3@ NCF 2 170. %b 80. Ihe 28.%b 13.1%
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Table 8 Total yield and annual water and nitrogen utilization efficiency in summer

maize winter wheat rotation system under different N fertilizer treat ments

HEAE R E'ﬁf SR JA4FE AU JAAEKIY HF A R A
it AL B . B pE& I sk Total use efficiency of N
N treat ment T"tal/hyldd Total NAA Total W Annual NFE Annual WUE  applied in summer mize
in summer maize (kg m’) (kg/hmz) (m*hm) (kg/kg) (kg/mz) ( %)

70 15408. % 325.% 7782. 72.9 1.98 —

ZU1 16160. G} 376. 6 8217. &b 53.6 1.9% 56.2%

ZU2 16629. 4 391.% 8444. 12. % 1.9% 36.63

Zcul 16145. % 372.3, 8418.8 53.6 1.9% 51.5hb

ZCU?2 16687. % 401.% 8558. & 42,6 1.95% 41.8%

ZCF 1 16426. 4 368. 4 8297. % 54.% 1.98 A7.24,

ZCF 2 16798. % 391.3 8517.9 42.4 1.9% 36.3%

N O 13667. 299. &1 7877. (0 64. 6 1.74 —

NU1 15396. 2 361. e 7977 Gib 51.1h 1.93% 68.54

NU 2 15236. kb 378. 1 8393.% 38.% 1.8%b 43.614

NCU 1 14793. & 346. & 8054. (hb 19. 1 1. 84 52. 36

NCU 2 15704. % 402.G, 8307.% 40. % 1.8% 56. 8%he

NCF 1 14933. 4 353.% 8120. b 19.%, 1. 84 60. 0%

NCF 2 15571. 6 382.% 8212. (b 39.& 1.9 45.921
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Hfects of different types of nitrogen fertilizer on yield » water and nitrogen
utilization of sumner maize and its aftercrop winter wheat

YI Zhen xie ">, WANG Pu®*", TU Nai mei '

(1. College of Agronomy , Hunan Agricultural University , Changsha 410128; 2. College of
Agronomy and Biotechnology » China Agricultural University » Beijing 100094, China ; 3. Key Laboratory of
Ministry of Agriculture for Crop Production and Far ming System » China Agricultural University » Beijing 100094, China)

Abstract ; This experi ment was conducted to investigate the effects of different types of nitrogen fertilizer
(NF) applied in summer maize season on yield ; water and nitrogen utilization of summer maize andits aftercrop
winter wheat in north China plain - The main results are as follows ;: ( 1) Yield . water consumption and water
use efficiency ( WUE) were increased by the increment of N application rate > while N use efficiency ( NUE) was
decreased - WUE and NUE of summer maize were affected by type of NF, WUE of compound fertilizer treat -
ment was greater and NUE was i mproved by applying coated urea and co mpound fertilizer as compared to urea
application > and dear genotype differences on WUE and NUE were observed » WUE of Zhengdan 958and NUE
of Nongda 108 were greater - ( 2) N physiological efficiency was decreased but NF efficiency was heightened in
winter wheat by N applicationin summer maize ; at the same ti me ; yield and WUE of winter wheat were affect -
ed obviously ; but the effects existed differences bet ween different cultivars > types of NF and N rates - Evident
aftereffect of NF appliedin summer maize was observed in winter wheat ; but the values were different among
different types of NF -In common ; aftereffects of urea treat ments and 180kg /hm’treat ment of coated urea and
compound fertilizer were higger - ( 9 In summer maize winter wheat rotation systemtotal yield ;total N accu -
mulation amount »total water consumption » WUE and NUE were affected evidently by types of NF and N rates
in summer maize season > and they also were affected by genotype of summer maize -

Key words : summer maize winter wheat rotation system ;type of nitrogen fertilizer ; water use efficiency ;

N use efficiency ; aftereffect of nitrogen fertilizer



