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Effects of sprinkler irrigation on the plant nitrogen accumulation and translocation and kernel
protein content of winter wheat. YAO Su-mei', KANG Yue-hu®, RU Zhen-gang', LIU Ming-jiu',
YANG Wen-ping' , LI Gan' (' College of Life Science and Technology, Henan Institute of Science and
Technology, Xinxiang 453003, Henan, China; *Key Laboratory of Water Cycle and Related Land Sur-
face Processes , Institute of Geographical Sciences and Natural Resources Research, Chinese Academy of

Sciences , Beijing 100101, China). -Chin. J. Appl. Ecol. ,2013,24(8) . 2205-2210.

Abstract; Taking wheat cultivar Bainong AK58 as test material, a field experiment was conducted
to study the plant nitrogen accumulation and translocation and kernel protein content of winter wheat
under sprinkler irrigation and surface irrigation, aimed to understand the differences in the nitrogen
metabolism characteristics of winter wheat under different irrigation regimes. At booling stage, no
significant difference was observed in the total amount of plant nitrogen accumulation between sprin-
kler irrigation and surface irrigation; while from booting stage to maturing stage, the total amount of
plant nitrogen accumulation under sprinkler irrigation was significantly higher. Under sprinkler irri-
gation, the translocation amount and contribution rate of the nitrogen stored in leaf, glume, stem
and sheath at pre-anthesis to the kernel increased, while the contribution rate of the assimilated ni-
trogen after anthesis to the kernel nitrogen declined. Both the relative protein content and the total
protein yield in the kernel increased significantly under sprinkler irrigation. In conclusion, sprinkler
irrigation could significantly regulate the nitrogen translocation and kernel protein accumulation of
winter wheat.
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BB S T TR T B 2 B I8 A R AT, %
RIS AL T AT Ja R i 2 U AR 4 R K
21600 mm, LFEW] 210 d,4FEHSIE 14.4 C 4EY
H BE A 40 2398 h. 30 56 £ 8 8 1 i+, B2
(0~20 cm) FIEAMLF 13.7 g - kg™, 2A 1.03
g - kgfl,f)ﬁiﬁﬁgffl‘ 92. 49 mg - kgfl , WA W 6.73
mg - kg™, FEAE 125.62 mg - kg™, pH 8. 4. it AY
ANZZE SR YT R A AT B R
HAEDL 58.

SR FH R FE G 56, 52 5 M Ak 8 7R e i 8 YR Ak 3
(XFHR) . WEHE IS X A AR 130 mx 104 m, >R
TR WSk PERE 13 mx 13 m BYIE 5 I A . M
TR FEE S 2 56 X A0 T RN 130 mx 104 m, 2R R4
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Table 1 Irrigation date and amount under sprinkler irri-
gation and surface irrigation
20y W HHE
Year Sprinkler irrigation Surface irrigation
THE WL i) Ak JHE WL 1] ki
Irrigation Irrigation Irrigation Irrigation
date amount (mm) date amount (mm)
2007—2008 2008-03-15 48.0 2008-03-15 81.3
2008-04-07 51.1 2008-05-09 80.6
2008-05-09 50.5 - -
2008—2009 2009-03-09 50.0 2009-03-09 85.3
2009-04-16 48.5 2009-05-07 73.4
2009-05-07 50.0 - -

B FHREIK 3 Wk, S HEE /K 20 148.5 mm, 1 17 TBE
RIS K 2 WK, B ERE K 50 158, 7 mm. BRIEK
Qb B A R St TR TR 6 X 174 it A 5 L Al (1)
RO — 2L
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0 7 el = N A Y VAT A S A o
(kg - hm™).
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Table 2 Nitrogen accumulation of winter wheat under sprinkler irrigation and surface irrigation

40y MM IR AR R i
Year Trrigation method Nitrogen accumulation (kg + hm™2)
B 2R TFAEI FLAAY A
Jointing Booting Anthesis Milking Maturing
2007—2008 IEHE Sprinkler irrigation 75.69a 176.79a 197.90a 213.33a 231.55a
Hi T EE Surface irrigation 78.22a 147.30b 158.86b 183.30b 202.03b
2008—2009 e Ve Sprinkler irrigation 77.59a 160. 62a 207.27a 228.56a 248.75a
Hu T EBE Surface irrigation 75.49a 145.65b 161.24b 196. 34b 208. 94b

[RIB A ] /NG 7B 2 R b B ] 22 57 8 2 (P<0. 05) Different small letters in the same column meant significant difference among treatments at 0. 05

level. T[] The same below.
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Table 3 Exportation amount and contribution rate of nitrogen in various organs under sprinkler irrigation and surface irri-

gation
Ay wE HEME T X TFEMARR R WANAMRE Wi e
Year Organ Irrigation method Nitrogen Nitrogen Exportation  Contribution
accumulation accumulation amount rate
at anthesis al maturing (kg - hm™) (%)
stage stage
(kg-bm?)  (kg+hm?)
2007—2008 it W Sprinkler irrigation 78.74 20.35 58.39 32.4
Leaf T HEE Surface irrigation 63.21 18.10 45.10 29.3
EX i EHE Sprinkler irrigation 94.23 25.32 68.91 38.3
Stem and sheath b 1 FE B Surface irrigation 76.87 24.87 52.00 33.8
e I5i7#E Sprinkler irrigation 24.93 5.79 19.14 10.6
Glume M T VL Surface irrigation 18.78 5.11 13.70 8.9
2008—2009 B i3 Sprinkler irrigation 71.67 18.21 53.46 27.4
Leaf b 1 FE B Surface irrigation 54.73 13.94 40.79 24.3
ES 557 Sprinkler irrigation 104. 69 27.51 77.18 39.5
Stem and sheath HTEVEBE Surface irrigation 81.95 21.06 60.89 36.3
5 IG5 Sprinkler irrigation 30.91 7.79 23.12 11.8
Glume Hit 1 EEE Surface irrigation 24.56 6.10 18.46 11.0
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Table 4 Contribution rates of pre-anthesis stored nitrogen and post-anthesis assimilated nitrogen to nitrogen amount of grain

under sprinkler irrigation and surface irrigation

AEfy W= THERTEA R BT PR AR TTIRE TR R R R B E R A R TS
Year Trrigation method Translocation amount Contribution rate Translocation amount Contribution rate
of pre-anthesis (%) of post-anthesis (%)
stored nitrogen assimilated nitrogen
(kg - hm) (kg - hm)
2007—2008  MEE Sprinkler irrigation 146. 44 81.3a 33.64 18.7b
Hb 1T EE E Surface irrigation 110.78 72.0b 43.17 28.0a
2008—2009 MW Sprinkler irrigation 153.75 78.8a 41.49 21.3b
T Surface irrigation 120. 14 71.6b 47.70 28.4a

x5 BEMMEERFAETSNEZERAPFNEARSENEQR~E

Table 5 Grain protein contents and protein yields of winter wheat at maturity stage under sprinkler irrigation and surface

irrigation
Ay W IT = KPR B HEE B A B R AR R
Year Irrigation method Grain yield Protein content Protein yield Nitrogen accumulation
(kg + hm™) (%) (kg - hm™) in grain
(kg - hm™)

2007—2008 I5E3#E Sprinkler irrigation 7411a 13.9a 1030a 180a

Hi T E I Surface irrigation 6980b 12.8b 893h 156b
2008—2009 EHE Sprinkler irrigation 7837a 14.2a 1112a 195a

HuTHIE L Surface irrigation 7177b 13.3b 954b 167b
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