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PRI T 2017 45 6—10 H 7EH BEAR M BFE B R £ 276 50 Fa 1 (35°18'N, 113°54'E) AT« FEHbAL T3k
Y 1 DX PR P 5 B IX S TR KR 1 2 XA, RSP RR A 14 °C L AP R B RS 580 mm, Horf 6—
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BRI S, R E KR 60 mo MRS b R ML AR B B BETE N 1.5.2.3 M13.2 mo Hiltiits 5 5 508 7 U0 B e
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1.3 WM B 575

FEAFAN GG P VR I T g B EE () o ()4 R 10 m VB 1 /S0 550, P DA S0 D K 7 1 2 251
I m W EEOK SRR R R, EREARE RS 2 dXHEAN IS 38 S K R AR S R E AT I, R A +
BHEL A, 72 5 0~100 em 31 T 43 51 K 5 20.40.60.80. 100 cm + )2 [ L I3EREAS . R Rtk 3 DL s &0
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BT A8 E R ATRE 5 VR A BRI W T I A 280 22 J2 08 0~60 em) 388 1) 5 7K R A5
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] 73 AT 2 o A A BRI T 20 AR (7] J2 A SRR B 7K SR BRI, 302 32 B 8K B 52, (6 75 1 2
KB
22 ARAKANEFREZTHZRE R R

e WERT2d WEfE2d
Cyy Cw Cvy Cw

Tl 0.254a 0.159a 0.070a 0.144a
T2 0.238a 0.168a 0.067a 0.148a
T3 0.256a 0.251a 0.068a 0.148a
T4 0.217a 0.114a 0.069a 0.159a
TS 0.213a 0.215a 0.068a 0.145a
T6 0.207a 0.159a 0.071a 0.137a
T7 0.253a 0.271a 0.052b 0.129a
T8 0.226a 0.124a 0.052b 0.145a
T9 0.201a 0.128a 0.045b 0.128a
CK1 0.208a 0.162a 0.068a 0.158a
CK2 0.207a 0.240a 0.060a 0.140a
CK3 0.191a 0.250a 0.065a 0.126a
LE3 10.09ns 0.58ns 83.62% 1.11ns
J5 7253 H FAH it R AL 3.21ns 0.11ns 1.23ns 0.38ns
UK AL 3.51ns 9.17ns 2.77ns 0.1ns
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B 7 22 53 BT R A B e o IS 2 d 3K I R K o A IR 35 RS (P<<0.05) , TTRRZRIA 94% , BE B8
1.5 m A1 2.3 m P/ FRA W% %5, 5 3.2 m Y 2 57 02 it B I AL UK O T Cvy TG 835 5200 (P>
0.05) , H AR 2= &K Z [ TG 2 2 2 7 o
2.1.2 EEAF Lok K 7 @69 = 18 9 A KL

FHE 2 T 50, HERT 2 d 1) O AELAE 0.11~0.27 2 (8], AN [ AL EE R (1) - 138 SR AR P 3 A A U0 ik B v K %
) 73 A1 128 S R B AT AN 50, BA O 23 18 73 AT 1%, 2 A R0 & 5578 S, & Ab 3R 2 R e 3 2%
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(f) T6 ab¥ ‘ (g) T7 ¥R ‘ (h) T8 &b ‘ (i) TY 4b#f
B2 BEEREE2dEEKIEPFHMERE (mgke) =105 KA

FH 2 2 AT 0, BEE B e AL IS AT LRH SO G ESORT Con TG S 35 5200 5 JHG A B 5 6T Coone RIS KT it AL B LA 24
KB Rl — BRI AN R KPS E [ 22 S 3 AN S 2
2.2 AR ARG RERFRITAN
22,1 XA BAEMAR F B N K AL B E

HH2 3 0l %0, #EK 2 dJ5 AN R AL R R [ Ew 1E 59.4%~63.36% 2 [1] , E\{ETE 61.14%~64.01%2 [8] , # [7] 4k
R 1) IR R R AEAEDIR R JZ N 66 A7 SCR WS = T /K A7 R W0 AL B R 1 v s 1 T HUiE (60.6%~
61.93%) , W] it B T WUkt J5 E K, 23845 NERHE HH TR) 4% & S 350 A il Ak 3 b, i T 9 0 2.3 m ) Ak 3
(CK2) , {EW A SR R 2 W 338 7K B0 A7 U3 (Ew A Ex 53 1) 2H 61.93% F11 63.38% ) B 5y T At b 3
(60.96%-62.61%F160.60%-62.65%) «

FH 7 22 73 A TR0, BEE B e JES P ATL AT 50K i T A0 9 Ew A Ex B2 R 3R, TR R R AR TiR2E . Hrp
BEE 0 T B (180 5 W R Tt RS B AT LR 50K s, D7 ik 38 38 31 53% 5 A PR 2 E 55 O 2.3 m /K7 (T4—T6) (1)
EwFl Exia T H A AL

A3 BB RIS R

Kb EE Ey Ex DUy DUsq DU DUyq

Tl 61.97a 63.24ab 98.49abc 97.54a 90.10¢ 85.18d

T2 59.40a 63.23ab 97.85abed 97.74a 91.13bc 86.75bed

T3 63.36a 64.01a 98.71abc 97.91a 94.42a 90.09a

T4 62.40a 63.39ab 97.20bcd 97.40a 90.28¢ 86.56¢cd

T5 62.65a 63.26ab 94.84¢ 91.36a 93.35ab 89.02a

T6 62.50a 63.18ab 98.89ab 98.32a 91.03bc 86.83bcd

T7 61.43a 63.61ab 96.73d 95.39a 93.92a 88.15abc

T8 61.09a 61.14b 97.01cd 95.03a 91.09bc 85.67d

T9 61.47a 62.71ab 99.14a 98.49a 91.21bc 88.73ab

CKl1 60.96a 62.61a 96.62a 95.31a 90.82a 85.05a

CK2 61.93a 63.38a 96.68a 96.82a 90.10a 86.39a

CK3 60.60a 62.65a 9591a 95.25a 90.78a 86.93a
FE ‘ HEE B 3.27ns 4.6ns 16.93ns 0.53ns 1.1ns 0.21ns
- Jita RIS AL 1.05ns 3.67ns 50.25% 1.18ns 2.49ns 25%
Fil UKL 0.87ns 5.02ns 21.41% 0.01ns 51% 64.99%

222 FEAKRFLEERHSAHGMH

MR IFTLLE 5 2 d i e AR 3 R (155 K 3 5 DUwn 7E 94.84%~99.14% 2 1] , DUywo 7E
91.36%~98.49% 2 [a] , i &5 B35 51 FE DU {E 90.10%~94.42% 2 [A] , DU fH 7F 85.05%~90.09% 2 7] , &5 K Y
BE K ) 20 A ) AP i TR AS L AR FIALEE R 35 K RIFHEK A B S K TSR . ELVBUE AL HE T 1)
K G RO G ER I A T ) (14 4 AT 350 50 PR G v T AU X T R RERMONE 7 FH 8] PRI A % . L Hh Uit Ak
b, BT SE O 2.3 m AR B (CK2) , 88K AT 70 A7 3 SI PR BCN I 5 (D Usiin DUwo~ DU Bl DU 53
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14 98.68%-97.82%192.10%H11 86.39%) , AT LATE BRI TP S R FH (1) = 38 7K 5802 B 43 A AR

FH 7 22 0 AT AT R B 5 6o 3K U e K o A1 1) 5 M I 3 R it A B ATL AR K IO 7K U B
YA SRR B R, B OSK BREO T SR A W A 2 ) PR R e KTt AR R AL, SR B S 3 B
B FH B R R 2 7K B T AN [R]  f ZK 8070 A 7 AR R 2 52 o 57K BN D Ui P11 DU HI TR 2693 7112 91.74%
F171.26%, M AEET LI TTRRZE R 4.47%F1 27.41%
34T iR

T KR WA 1R AS (3] 0 B 0 it 1) i 5 SR SR B E S 2 d PR AR R 2 A (0~60 cm) (1 38 1 5 B
2, TR AT RCRAR T R RGO (H R R HOK UK A A ) S R A R . X5
75 M5 PO T4 R — B WU AR T B IR BAEAE A RUR R E A7 R (By A E A3 K B
BEEA 3 A7 350 51 1 (D Uwo ~ DUvii~ DU F1 DUNo) ¥ o T4 AR 22 , 2 BH R it m) LA v ot A 350 50 14 N80 3R BB A7
RO o 3K S HH TR O T M K IE N Z AT KR L& 78 iR A /KT IR 038 o S vk P e 28 A8 S
BN A BEHEBR U A5 1F T 0 ERE A AS 25 7 00 A0 RE I /K o Rl 3 i b R K R P K B A A 51 0 HEE
J& 2 d ) AR B K I E K A (AR 5 R Cve<0.1, JB T 59728 S0 ARV, 11 438 2 3 B WS K A0 A
()72 5 2B OB AE 0.136~0.159 Z [8] , 73 A R Ol J@ T 45748 S, L4387k 43 25 1) 49 A 22 7 B A T A .
X AT A BT KU NI [ AT 7P R0 2 S 2, TR TR (1 A8 A AN 2 RE A 7K AT, I8 £ R i ek
VEVERE™, 1 K B M A A E) o G 2 d RPN E/K R A A R TR R 2 IR A, 1X AT
A8 FH T ook i e e 52 21 ) FE IR /K B LA, AT 5 B0 AR E /K I R BRI 2 3 20 O AF B A . 338
AR A0 52 2 Fh R 2 520, A HE AT AEHEEE T LI A0 0%, AT dt— P i ie w7t .

EH 77 22 43 B B R B 5 ) T 438 7K A T B 23 A R S R B (Cvw) Y235 B2, DT R #614 94.36% , %+
BEK BAEH RR R 2 AEAT R RN IE K o A 3 S P T B 35 52 . AT R M4 U R B, oK IR B 45 5
i) JBE 7K 38 50 B K R A K 3R o Bl ORI B8 38 0, E /K RIOR B R34, il /K 8508 2 B8N
P MEIK I 5 IR A . Mohan Z5PHE AR W], i B o5k 2 i HH R 3B 52K AN A2, 3 3R Sk U < 5 /S
B FH 2 30 IR ARUK , EVEE KO 2 H 6 2 1 25K R 2 T DA A5 4 v E /K R D /K BRI IR B o ARG
K RO 387K 43 VB 23 A 178 S R EORT T 838 /K ZUAE A U 2R U2 (A7 2803 T S 3 2, ) W 7K U
53 47 1 21 M (DU~ DU F1 DU T8 e 2 BB IR K o A1 ¥ A1 M 5 25 52 0, DTk 3 43 31 o 23.9%
91.74%#171.26%. Adamsen 55> H B 7 5 1 RSN A5 B L2 rh (a8 B A0 5 A1, B FL R B, AR
B EME LT, A [F] i FH AL e SR A7 R 3 o AR O, TEARRD IR 382 A, & FR i IR L B
LU RV R 43 AT RO W R T 2 2 e P YR A R 4 e R o VA 0 75 53 o A T B 8 22 5 o ARG R, it A
I HLAL 5 DU 1 DU 5 35 52T, 5T R N 56.09% F1 27.41% . Rt % & B A 7K P10 56 % F& DU A1
DUnq, 85 75 & DUy Tl Cvw » £55 77 2253 BT TR 38 DT iRk 2880 5] — PR 3 AN [R) b B 22 S S 3 MR AR 0, e PR /K1 4.
BN ABCs, BIIETE A 1.5 m FEE BIE 1/2 I AL, SOK BECN 95% AR 75 =X, mT LAk 2146 I FAE Y K e
151 PR S 1 e 340 50 1) - 3 K 502 TR 40 A o

4 25

DFEJE 2 d i 3K R 8] 73 A5 A2 7 R CvIERRERT 2 d 2 P RS KRB A fF 2 s . AR
BT EYIA SRR JE A B A RO TR MR , 3K IR A 4 S0 v T IR R I
A AN

2D B8 0 SR I3 VA 73 A AR S AR O SR 2 it I AL SR RO 7K R A 3 AT 2 S R
i 5 25 HLESOK O T BRI 7 A B S VE RS K T AE I L. BETE D9 1.5 m, HEBE RIS 1/2 15
it I » 57K BN 95% )i AE T T 3BT AR AR = P I 7K Uk A R0 R 3 K U B A 22 50 PR 4
o> T A Bl A RSO P PR 28 S 7K 502 1) 3 AT AR
S 3CHK:
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Spatial Distribution of Water and Nitrogen under

Different Strip-border Fertigation
GAO Jianmin"’, LYU Mouchao", DENG Zhong', L1 Ying', HU Lan"?, ZHONG Zhibo"*
(1.Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences/Key Laboratory of

Water-saving Agriculture of Ministry of Agriculture, Xinxiang 453002, China;
2.Graduate School of Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract:[Objective] The purpose of this paper is to estimate the optimal geometrical parameters of strip border
fertigation of summer corn, as well as the associated spatial distribution of soil water and nitrogen. [Method]
Strip border with three widths - 1.5, 2.3 and 3.2 m - were studied. Fertilization ushered in when the surface water
front reached 1/2, 1/3 and 100% of the border length respectively with the inflow of the fertigation cutting off
when 85%, 90% and 95% of designed irrigation water was deemed to have flown into the border. The convention-
al border fertigation was used as the control. [Result] Spatial soil moisture distribution along the border length
was significantly affected by the border width with a contribution rate of 94.36%. Along the same direction, the
timing at which the inflow fertigation was cut off also had a significant effect on the uniformity of soil water and
nitrogen distribution (DUws and DU, DUxo), particularly the nitrogen distribution, with a contribution rate of
23.9% and 91.74% respectively. Fertilization timing only significant affected DUwu and DUyq , with a contribu-
tion rate of 56.09% and 27.41% respectively. [Conclusion] The spatial soil water and nitrogen distribution can be
improved under strip-border fertigation by setting the border width at 1.5 m, and applying the fertilizer when the
surface water front reached 1/2 of the border length, followed by cutting off the inflow when 95% of water was
deemed to have flown into the border. The results presented in this paper provide a guidance for water and nitro-
gen management to improve their use efficiency under strip border irrigation/fertigation.
Key words: border irrigation; fertigation; fertilization timing; inflow cutoff; spatial distribution of water and
nitrogen
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