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i QD KRBT S AR e W e L SR AN CRD) ENEPNL:E W A E e AT
&, iK% B TIN60( £ 1k, 46 . F % 60 kg/hm*) & 32  TIN120(46 f 1k, 7 A&

#7120 kg/hm*) 4 32 . TIN180
KHCTR 3RO b s A A8 AR KR A 80 %o (48 RIDA BRI M6 AT B, 40 Fl 76 AL
10.05% i A A& A Fa

g o
b

(G R 1k, R Z H 180 kg/hm?) 4 32 . TIN60 (3 £, 3 K , 36 & H 60 kg/hm?) 4 . TIN120(e A3k, A EH
120 kg/hm®) & 22 #= T3N180 (5 &3 'K , 76 A& H 180 kg/hm*) & 32, 5 T IRl 4

TN 36 ROR 4 0~60 cm £ B WA REAHAE R HE, TINGO & 32 £ A b T3ING6O &L 3 4R 3 T 16.46% 4= 14.75%,
A FARAM20~40cm £ E LIEMERKE =, A KA LA R I K&

(60.120.180 kg/hm?) F= 3t &,
pA 1
TINI120 4t 32 4> 7] bb T3N120 & 322 35 7 23.23% 4= 7.48% , TIN180 4 22 4 7| b T3N180 &L 3 32 5 T 10.62% #=
KRAFRLEEERFHRRAEIARLAERS T 3.76%, AR AERSHTUREERSG EARAEZ, RAZE AL
f
BAEERARFER,EBGE 58 R E KA 3K R, 3 /A Z 120 kg/hm',
FE S S:5274.2

M RAE , 1 KRR LIE P X RAAMEREBIKTIAERALAE., @K
2 TANISO AL FE A TINI20 432, —F 2 1A £ F R 2 F (4 #k
X ORLRTAE,; REAE; AR AR BB

AW HTF 1 AARLE TINISOLERE S, B3
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L FRACDENER R A 28%~41%" o FE BN FH A% 25 27 DA ZUIE BOR0E &, BSOS e AR E it
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400~650 mm . [i] . FFFHFZEG—5 A EIEPTE 2 RRZERIG AN H IR S, Bk, 5 kB &
B RACTENES. 7RI E R R B A MR, IR g B WA [ o o) 3 40 2K
Pt , 0~60 cm FITH (1) T 3583 k43 -+, HIEFITFRFUR 0 1.32 g/om’, P3O R i & 5 7K R 8 34.58%
HH [B) 53 B FE /K 260 27.07% » 8 25 R AN 15.04% O 57 7K 2R 5 AU 2 70 0h 154.4 mg/kg , 3 3500 i &2
30N 40.1 mg/kg , AT & 3 H0N 376.8 mg/kg, HHLFUR & 735008 25.07 g/kg, pHAE N 7.27,
1.2 I

FRHE M Hh KPP A58, it 5 A BEAE SR, F PR 2= AT AR, & A B L A0 & A ], JE AR 46 %0 &0 60.0
kg/hm?, 45 %k (P,O5) 724 138.0 kg/hm?, 45 2080 (K,0) # 4 81.0 kg/hm?. R LK AN AR AR 15, T 2013
S5 H S HEER, S H 25 H e i a5k BUE SR BB B R R . il IR 1 IR (KT ) A
3R CHETTHA AR A AN S D2 N K. BEA & B 60120 180 kg/hm?, HiEAT 58 &4 & vEit, H 6 M 4b
BRI AR 1. A3 R E S, i 18 MRIE /N X o R KT FiE 77 (B 1D, 28FE 130 em,
28 FATEE 45 cm, ¥R B 30 em, BN E /AN X AN 4 m, 55 2.6 me N T B IEME , NX Z [B]2R 5 mm
JEARR B 1 m IR, BORFIAE % R 50 000 #R/hm?, i ¥E 7 315 T K 2828 47w ), HRVR 30 em, %5 Kb K
FRTE, HEK RO ) o AR L 38875 155 0 K 75 R AE BT 0 L ol s B R S AT E W T 20, 13- VB K
15 mm; JEZK IS 8] : 2013 4T HIC7 A 11 HD A 8 H 2 HD I8 H 20 HD 5 4 1] 30 L [ 22 2t Ui
VEE IO 5 » 7 it 260 ()30 TR HE 0 20 A1) 2 285 5 T R 5% K R 0 3%, 4 ) D o it s B ) T 22 R R R 1 3 1 70
it L Y R 3 HE E 9 .0.10 MPa, s Z I 7E 0.05 MPa /i A7 o J9AIiF 35 20 it 48, 45 i 280 4 /N [X 5 e
AN 50 LK, RGuAE I AT i, B Ja 5 R AT e

A1 Kbt

S Y Y e A L . -2
4t BRI B ke hm®  FEAYH TR ﬁ“@W§§QQIM) T Hi
TING60 60 1 60 — - B 7K i 5
TIN120 120 1 120 — — i 7K Tt 2
TIN180 180 1 180 — — i 7K it
T3N60 60 3 20 20 20 B 7K it
T3N120 120 3 40 40 40 B 7K it
T3N180 180 3 60 60 60 i 7K Tt 4
ﬁ?% 45 85 45

N

AR — W (fﬁﬁ%
130

Bl AEEHREFER(E{L:cm)

1.3 MR

BEAS A CHA R BN E - AL, R VR B4 59 10.20.30.40.50.60 cm, BUE 8K T 50 g, ¥ L F
JENAREELS Y, 75 55 N B T B AR T, 2R 5 BB 3o 2 mm (1 0 7 BB, ON 3548 9 ARAT, BL10 g BF
P& 1) L RS N 5 F) Bk P DR 2 mol/L ) KCLIE WRIE AR, P FH B8 40 AT AN 5 ¥ SR A 28 B R e A5 UK ot
R, d i e S A S R R T A

TR R 7E FOKWOR I, BN A BRE 3 MR oK, SR 5 KT E TR, T 65 CAA T2 1E
J R, 43 AR R OK ZERTRURERL T &, 20 TR K ZEFT RO RLRE S AT AT B K Ik B A S BN B 48 A R
7, L IRE BACINR K ZEFT AP RL b 2 B, T3 KR A R (R e R S et B3 TR D

2 BRESTH

2.1 FAEEIE AT RS AR
35 P AR AS BT R I AR B, A AR R RR , BE ELE AR SR Y JB T A L.
SE AN At S R BRI it S8 26 KR W Kt AT 5 B3 b SRR, 45 R 2O FIE 2(b) , BEK AT
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Ji T3 A FEAR R+ S R E A UL 2 (). I 2 ) AT 2(b) nT %0, A AL HR R 4 2 10
AR E O R THEA, T IESE BT EERE TR, il a0 L3 h S 5T 3~
10 mg/kg Z [8], Jiti &5 ¥ A BB AE 5~12 mg/kg Z (8], BEZK T 5 388 v B s S8 A () 35 2 VR R T P2 30 eom
(A7 B IR R T A 2 5 3 32 R p T - SR BT 485 7 1Y) 7 P AT R B I UK B 5 T LT NHL-N BT, DR T
NH,-N A FIE 8, JEBUTR SR 5 3 K, 4838 )20 NHL -N W PR3 5, 58038 2 L8k NH-N 2R Z K.

FH P 2 (o) mT 4, 7 A ()it 220 250 1 5 1 kit 2 Ak 388 it 60 AT )5 4 S R I IR T 16.38%~55.61% , A 1 55 /)
[ /2 TIN180 AL B [ 50~60 cm 1), 4 16.38% , ¥ i 5z K172 TIN120 &L 1) 50~60 cm )2, 4 55.61%, 1£
0~10 cm F1120~30 em 22 B it 0 & B 3G I, Ee A UG MR BT, 782 40,50 F1 60 om - J2 e 2 J50 b it 20 &= 1) 38
EASEIGMR S B TR S T B 7E 10~20 em 2 2 B it R 35N B . 3 i 220 A 22 it 20 A1 5 e A A
EE 1.65%~28.83%2 [, 1l £ /N ) A& T3IN60 AbFE () 40~50 cm + 2, 4 1.65% , 38 1% % A/ T3IN180 AbF
[1130~40 cm 1= )2, 9 28.83%. Fifi 5 Jiti 50 & AU 3G I, 1 i S AL BE 0~10.20~30.30~40 cm 1 2 S A E I
g 2Z 5 _E T, 40~50 em A1 50~60 cm L2 i 256 FTHRJE T B 3 Wil A AL EE 0~10410~20.30~40.
40~50 cm + 2 P E A EIGIE 2150 EIRES, AT E R B3, X 0T B2 s i A B AR ) 1
2 [0 22 R T RS B E e , LB Rt SR B [t U 0~60 em 12 NS B E IR vl 0, S A E
138 1 o it 2 11 8 K. R It R A [ i Uk A 3 ) e S SR I R R BN, TINGO A 3 >
T3N60 AbHE \ TIN120 4b ¥ >T3N120 4 FH \ TIN180 &b FE >T3N180 A , 1 it AL #E A 14 & 3L A F# K T
Hob IR ) 3 VRt A R B A R R 2 R T T 16.46%123.23%10.62% , 52 H1 T 1 VUi FAL PRt 2 & KT
3SR ALFE , A2 3 YR A HEL G 3 45 .

SRR/ (mgkg") HARE/(mgkgh BARENEE %
3 6 9 12 3 6 9 12 0 20 40 60
0 T " . " 0 T T "
0 —o— TINGOALH —o— TINGOALH

0 L 0 L TINI204h38 0 | —B— TINI204: 33
[ —A— TIN180AbHE —A— TINISOALH
5 —>— T3N60AL T 5% —%— T3NG0AL 3
5 g 20 I —%— T3N1204:3E h § —X— TINL20AL B
B = —o— TINIg0M T HB m [ o— T3N180A:HE
H‘E 30 —o—TiNcorE K 30 S [Yfg %
H 10 —B— TINI204LH LLE H 4
—A— TIN1804b 32 o r
—%— T3N604bEE
2 F —x—TNpop® 0 0 r
) —6— T3N1804b 3 :
60 - 60 L 60 *
Ca) PR T WRE AT ORI 5 (O HASR IR
B2 2REFTIEMNESE LEFPHSAE
A B/ (mgkg!) AR/ (mgkg!) BAEREWE %
3 6 9 12 3 6 9 12 20 0 20 40
0 T r ) 0 r : ) 0 r ' s
10} 10 } 10 —o— TIN60AL
—B— TIN120kb3
& 20 g 20 g 2 } —A— TINISOAL[‘@
8 i 9 8 y —>— T3IN60XLHE
i} —o— TIN6OZbEE 2 i —%— T3N1204b8
1 30 w® 30 w30 |
ik —5— TIN1204t3# ik —o— TIN60ALH I —o— T3N180AER
+ 40 —&—TINIBORLE  + —E—TINROAHE 47 | N
—x%— T3N604L 3R —a— TIN180ALH
5 L —%— T3N1204b 30 5o k —x— T3NGOLH -
—o— T3N1804b 3 —%— T3N1204b#
- 60 —o— T3NI1804LEE
(a) R E T (o) FFEIIRE 5 (A IR

B3 ERMAEMEES LE P RS RE
£ 5 R AT I 5 A [R) Jiti Z0R BOR e B 2 E T, VE Kt 0 RT e I S R E A S B, 45 51
Kl 3. EaE 3 Ca) M 2 () mT A, 78 44 15 30 it 220 5 B s A il 0 AT, &% A0 PR H I B S RS R 2 T 5
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A, 2 T i R 3 A i) e A A R A R A AR IR ORI T 3 K T A R S I B R S B T %
H1 1 3 Co) AT 01, 78 KA, b 1 Yt 20 Ab 38 R FE /K A T G TR WP 7 A [ il 20 5 A [ it R0 B ok
T LI AR ) S BRI FAREA K, B A EA 2k BB T R B8, 3 Wit B AL B 45
+ E g S B R BTN, B T3N180 AL HH ) 10~20 cm A1 50~60 cm + 2 , B R FE A HBLE 10%~35% 2 [A] .
VTt 28 AT i 3 P B S R AR B S AR AR L
2.2 RAEEESHESE RN

P 4 2 A () it 20 5OR it S 7 TR KR BB 7K it 2T 5 3R 2 s e B - 43 R A A [l 2 A RE K
TR AT G S A+ 2SR E RS L. R IR EESEAENSSEE, RIUEESRAE RS
REMI0MELEAL, W] WAEME T RO AR, IR SR ER TS TSR E. BTHSEEE i
R 7, 338 FROR S DA LW Bt , 5 B DA IRAE FHBE /K 232 20 7 L3RR IE e , NiBiT [, i SR b K EE W R is
E 2R v N

HARE/(mgkg") HERE/(mgkg") HEREIE %
0 50 100 150 0 50 100 150 0 10 20 30 40 50
0 y 0 T T , — —
¢ o TINGOAL I
—B— TIN1204b 3
10 | 10 | L
1 N\, & TIN1804LIE
I —— T3N604b 7
20 20
5 5 g 4 "l —*%— T3N1204h 3
it —o—TIN6OLbTE X # N —o— T3N180Mb 3
% 30 % 30 % 30
B —B—TINI0AE & / NGO mLs .
—a— TIN180AE y —© ;
H 40 ot —E5— TIN120Ab 3 Hao |

—»— T3N604L

—%— T3N12040 3 —A— TIN180ALE
%0 —c— T3NI1804b 0T —x— T3N60ALIE 50
—%— T3N1204b 5
%0 60" = —o—T3NIg0AtE 60 L
() REAHER AT DA AT OO R R

B4 EREHMENES LR HERE

FH ] 4 FT 0, AERE K i 50T B )2 IR S S E R A A LIRS R E R P R, &b
FRLE A HE A BAL (HE TR 30 om) DATF 2 A 25 0B 38 0 B ARG v, R0 20 3G M SR it 10% , A4 il 1)
R 50%,0~10 om L JZ A B E I N /N, FA EH/NT 10%, & o2 RO N T, LK
oy BB R BN, R BL B ZKIE FE RS AS ER R/ o 430 LA 1 iR AR 3 2 1] L 3 Vi R0 A B 2 R AH
7] - J2 38 o B 2 G P 1 I 2, R L 38 e S S 1 i P e T R B 2 B s LR
A T3] it S50 R A [R] it 50 5 0~60 om - J2 PA A 25 260 5 3 R w26, i 4 20 1 00 i e o vt 20 () 3 i 184 K. AR
T KR B RE 7K it U5 A ()it 20 A [ it A R B4 B 1) 0~60 em 2 N AHAS B E I TR R IA , TINGO A&k
FE>T3N60 4L FL . TIN120 AL FE >T3N120 4L FE . TIN180 AL H >T3N180 kb HE , & 4 2 il A R E g A 4L
A TR AL R T 3 YO A A B, i A W G IR 2 e = 1 14.75%-7.48%-+10.05% , F 225 K& H T3 Ik
Jit 2 A P ot 2 RN LR 1 e B A ER Y 1/3

HAEE/(mgkg") HEER/(mg-kg!) AR EIIE %
0 50 100 150 0 50 100 150 20 0 20 40 60 80
0 . T Y 0 T T 1 0 : T T ]
—o— TIN60ANH
10 | 10 + 10 F —B8— TIN1204b 2
—2~— TIN180ALHE
5 V i £ | i
?fé 2 iggﬁgﬁiﬂ ‘g% 96 % a0 | —6— T3N1804LE
ik ik ) —o— TINGOALE -
H 0 —&—TINISORLE o | —E—TINI20AHE H . |
—>— T3N60ALFE —a— TIN1804bHE
= | —*—TND20E ] —»— T3N604L B 50 |
—o— T3N1804 —%— T3N1204b 3
60 L o 60 L —o6— T3N1804-H# 60 L
WK T (o) MU (o) AR

BS5 ZRMARIENES LEPHERE
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P 5 2 AN [ it S 1 0 it 0 B T oK b R 70 it U i - S A 2 B SR P AR A P o 2 A K
Tt A J 3 b AL BEAS [F) L RS R E AR AL . HEET 4 (o) AT B 5 () AT UACEI , oK ARSI
Al — 2 RIS R E BT A P T RE. d 185 Al 2R ORI, 1 0 ZUAE PR & )2 3
SEREBUAR, BEGWLREMBL T T RS, 525 R AR TR 1 U0 2 A 2R REK R
Tt 5, VEE 7K 45 AR i VR T ) R )t R AT BV AR , B8 I 8] AR HERS h TR 45 oK, H 3K fE 5
NREAT F AT IS EBE KOS B H AR R R A5 R U3 Yot AL B R AR [R] 2 A i AS AR R R
W 2 5 I 38 v A S R MY R B T U N B T S . ER T T S LR h S R E R AR

PG AR AL
2.3 FAREIEX EKRAERIF
2 2 J& AN A it 20 BURI AN [5]) it 0 T oK M 2 k2 BAARE kg/hm*

ERCFHE. BER2WTH,EVREREET, R 1R (TD 3 RIEACT3)

. a e s . N60 217.30bA 219.82bB
TINI80 4h 21 5 TINGO 4b 3 2 [ I 0 i 22 57 % N120 236.472bA 251,834
(P<<0.05), TIN180 4b #  %( & Lk TIN6O 4b P 1 NI180 257.30aA 266.16aA

WA 237.02 245.94

T 18.41%. 7E 3 YA L T, T3N120 4b 2
T3N180 &b 5 TIN6O 4b 2 8] W 2 2 35 22 57 W)
23 (P<<0.01), T3N120 4 FH \ T3N180 &b I %0 & 43 7] Lt T3N6O AL FEIG N 1 14.56%21.08% . 1EAH [F] it %0
BT, 3 AT 35 FOK IR U b 1 it U BE3E 0 T 3.76% , 3 Yt %0 N N60N120. N 180 4b 2 KK
BEHIEL 1 PO AL RN T 1.16%6.50%3.44%. 1 W, , 38 I e S 0 F) T B0 IR

T 2 AR ) 250 B8 43 AT e R ORI 2 R ORI R R R 43 B, P issn=0.000, P ju%=0.179,
P sosrscannn=0.7 11, K IE , Jith 260 06 6 2K S W 2 B 5 08 A 8 25 7K1, it B IR BRI R B S T R = 1 22 L
Vo T K B R R R S 25 . T3N120 b B AT T3N180 Ab FH i W 0 B 22 57 A 835, T3N180 Ab F I 5 &
5 1R 5 1551 266.16 kg/hm’, B 20 A AR 1K TINGO Kb 38 N 1 22.49% .
24 BRRIEEN EREERPARZEENZI

it N B IR AE L35 b B 8 AR N TR LA, AR S KB R TR A B o R B T g, S
SRS R . TREGRIG , e AN FEB AL EE H 3 P i SRR SR &, K 6 A R R X B i & &
AT ERAEE AR LIPS EMEASER A R,

BARE/(mg-kg!) HARE/ (mgkg!)
0 3 6 9 0 50 100 150

W RN KRG PRS2 7535 (P<0.05) M55 (P<0.01).

3
S
T
33
S
T

—o— TIN60AL

/ © —o— TIN6OATE
—B— TINI204h 3

—B— TIN1204:#

T EIEE/cm
b3

+ B E/cm
b3

0 —a— TIN180ALHE 0 —a— TIN180ALE
—%— T3N60ALHE —>— T3N60AbFE
=5 . —¥— T3N1204b 3 g5 | —¥%— T3N1204b 3
—6— T3N1804bH —6— T3N180AL
60 L 60
(B (DA

B6 EALHRAMERAG RS S AT

P B 6 T, 4 A5 ORI A A5 80k B o i b 3 R I N T 2 T B B A R B S U e 10 £
FA S A TR — R SR E E R A R F I 0~10.40~50.50~60 cm + 2 HIE P& ZE B AR R E £ 20~
40 cm )2 FIEA FHE 3 VO RACEE = T 1 IR R AR B, 45 4 KW AR R 40T > BT 1 IR = e 3T 1
B TN e AR AR 1 0 AL 3 3 SR R T 3 O AR B BRI X — B B 1 Ot R AL B g
I HLER A0 A HAth 20 3% B O AN S ORI S R R LE 3 Vi AR B K, 76 e A )5 YR R R 5 [ /K i 3 5
KRR B AR, $& iy 1 A AS 2B 7K 17 3R J2 b 0 1A IRV 5 T 3 it AL Ach B PR 25 2 A e Jih S50 = A [+
IR 5 BRAR T A 25 SO A e 25 S R I RURG: TRk, 3 it A B 1 - 2 3 R e, SO R TR K i
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TEAE T KAR R )2 5 Dol B 25 ORI R e 25 A R 1 XG5 B2 v U o
3t i

B REY ALK R EENE TR, LS 8 SR ER AL &k, iR FoRERK R E R
IR ER A, R TR WA A R R m IR o R R SE IR A TR AR B E Ao AR
RUE o VR It A8 K 22 2 o T R4 = Bk T ¥ B it A R 11 s R ATL ) 7 T 1510, Sl O A TS i
AT, M B R E RN, A B P IR S R ERE 2 N s 1 GBS AT LUK TR I oK A B A 4
BT, UGB RN DURIE FOK A & HPRR AL RS 0 s 78 FORUSGR A, RE RIS A E &, b s L2
TRPEE TR 0, 398 v 1R B A5 R A IR B, A 9 3 3o b T 35 V2 S 080 42 FF 9 20 2R o A AR , 78 KR T
S, FH [R) Tl 2205 AN [ il 2800 2 0~60 em b JZ= N, il 50T A R RN A A 0B 1Y IR TINGO 4 2 43 )t
T3N60 AL FFE 5 [ 16.46%H1 14.75%, TIN120 AL 253 71 L T3IN120 4 B 57 1 23.23%7417.48%  TIN180 Ak 3
537 EE T3N180 A FRHE 5y 1 10.62% A1 10.05%. E £ KAEH ARKHI20~40 cm 12 T IR A Bk B &, JEA LR
A 3 i AL B = T 1 IR A 3 s H0~40 em T RS B MBS RS, R G B T2 PR R B,
JiR DR AR 9 R FH 1) E K AR 30 em [l T i E 7 3K, DRI AE VB /K 28 M P B S BB S BB B s
S NI A4 10 AL . ASHIE 50 R) F OK B b T 3 G SRS R R AR 3 12 3h o3 A R B 2 , A A
) Jth RS 2 S50 it A 2 o) 420 2 A 358 v A () 52, Syt S VEE Tt A R 2 P RN K B — R0 A R (T A
PEANEE 27 . (FLE 0 VR it AR TR 2% A T U3 A () R B T 7 DA R B0 B2 ) Wt 9 7 ThI e AN 5235, 75 i
B3P R
4 2 it

ISR it T J5 5 AH R 60 AN B S0 R 2% A 5 1 O AL 3 0~60 em )2 i S W B ATIH S
R IR AT KT 3 it A B 11 s Feh AR A R i 8RS, 1 i R AL IR P S R R A A A E
W AN T 3 Uit A ER Y

DEF KGR G , T s 5k B A & A B (A 22 e AN B 3 s T I A Uk B &, 7£20~40 cm )2
rE A E AR 3 U AR B ) v T 1 R AL B, Hofh R 2 R A B W DO RS T ORI
Wi, A T IS BAEAELE TR R Z P, Dok Al 25 R 1 XURS: , 32 = SV AR R R 6

3)FE AR WM T T, 5K W SR v P A B T3N120 AL FH AT T3NS0 Ab 3, {H 1A = R A 2% .

g5 b dr, AR R IR FOKEUIEE B AR b, EE AR St BB B SR A B A B AR FOK A K TR IER
A, LA UGB it PR 2R s IRUE I ATt AR, & 28D BN, Jol/ > G208 20 K I8 A &, 1A 31 FOKR P =7
PEE R 2, BRI KRS , B 13% I8 T3N120 AR HEAT3B i A0 3, 3E4T 3 YGEB it , it %0 & 120 kg/hm?,

S -

[1] BRIEDG, BRI 4300 3%, 46 . b [ELAQ AR R U 75 K LA B BT FE 0], S BE 2441, 1998, 53(1) :32-41.

[2] KR, CORZF. PEIHEEM]. BRI RZEBOR AR 1992:213-249.

[3] FRIEA, REH), REDL WA N b HOR D i 5ISF )], EREHEK 1999, 18(1):28-31.

[4] AL ARWERTT NS AT L TSR RIS IT D], 144 75223 TR 52007 : 14-15.

[5] RIBRSE RN, R . HESCAT N HHOK NS U RIBT TE[]. KM 27 4% , 1990(1): 11-21.

[ 6] ENCISO J, JIDON J, WIEDENFELD B. Subsurface drip irrigation of onions: Effects of drip tape emitter spacing on yield and quality[J]. Agricultural
Water Management,2007,92(3):126-130.

PAYERO J O, TAKALSON D D, IRMAK S, et al. Effect of irrigation amount applied with subsurface drip irrigation on corn evapotranspiration, yield,

[7

[—

water use efficiency, and dry matter production in a semiarid climate[J]. Agricultural Water Management,2008,95(8):895-908.

STONE K C, BAUER P J, BUSSCHER W J, et al. Narrow row corn production with subsurface drip irrigation[J]. Applied Engineering in Agriculture,

2008,24(4):455-464.

[9]1 PATEL N, TAIPUT T B S. Effect of drip tape placement depth and irrigation level on yield of potato[J]. Agricultural Water Management, 2007, 88(1/3):
209-223.

[10] A . ARAEF0E DR T g VEE T oK 0 LB KR S AL A BT JE [D]. B8 - AR K22, 2017.

[11] ZEALE, PP, SRR U 2R 35T s b e 2K 220 A1 (K B2 (7). Al TARE41, 2009, 25(3) :25-31.

[12] LIJ, MENGY, LI B. Field evaluation of fertigation uniformity as affected by injector type and manufacturing variability of emitters[J]. Irrigation
Science, 2007, 25(2): 117-125.

[8

—

20



[13] LIJ,MENGY, LIU Y. Hydraulic performance of differential pressure tanks for fertigation[J]. Transactions of the ASABE, 2006, 49(6): 1 815-1 822.
[14] LA, 5 XM 51 REOH £ 3K B L k5 /0 A R AE A K 2 mn [D]. b5t s v K RK sURFS 5 72 B 2013.

[15] HUEEE, 2R, 2858, 45 RUILIE 2 0] B ORI AR E K SRR A B2 mI[0]. AL HLI# 4, 2016,47(6): 129-138.

[16] FBRZEE, ke &, PHE K, &5 . A R HE S0 LK ZUS T U [)]. K AR FFE4, 2014, 28(6): 167-170.

[17] Sald, 2 A, 0, 45 K AR T SR AR e LK GRS R RS VRIS R 7], MEEHE/K 241, 2016, 35(9):20-25.

[18] B, FIEAR , SRS, 55 T HE A IF R AR IEAS & 30 A K B3 A BOa A MU (K B2 [7]. WEBEHE K741, 2014,33(1): 1-6,29.

Regulating Fertilizer Application to Control Nitrogen
Migration under Subsurface Drip Irrigation

ZHENG Wensheng'?, MENG Yan'?, LI Fanghua'?, WANG Bai'?, LIU Xiao"?
(1. Heilongjiang Provincial Hydraulic Research Institute, Harbin 150080, China;
2. Heilongjiang Provincial Key Laboratory of Agricultural Water-saving Engineering in Cold Region, Harbin 150080, China)

Abstract:[Objective] The movement and transformation of nitrogen in soil impacts nitrogen bioavailability, and
the purpose of this paper is to investigate the feasibility of regulating fertilizer application to control nitrogen mi-
gration in soil. [Method] Field experiments were conducted with three levels of nitrogen application: 60, 120 and
180 kg/hm’, with each applied either just once or in three times to a corn field via subsurface irrigation. During
the experiments, spatial distribution of NH™; and NO'; in soil, as well as N accumulation in the plants were mea-
sured. Overall, we examined six N fertilizer treatments: applying 60 kg/hm’ once (T1N60), applying 120 kg/hm’
once (TIN120), applying 180 kg/hm’ once (T1N180), applying 60 kg/hm’ in three times (T3N60), applying 120
kg/hm’ in three times (T3N120), and applying 180 kg/hm’ in three times (T3N180). [Result] WApplying the fer-
tilizer at the jointing stage just once increased nitrate and ammonium content in 0~60 cm compared with applying
it in three times. In particular, the ammonium and nitrate under TIN60 increased by 16.46% and 14.75% com-
pared T3N60, increased by 23.23% and 7.48% under TIN120 compared to TIN120, and increased 10.62% and
10.05% under TIN180 compared to T3N180. In contrast, applying the fertilizer in three times at the filling stage
increased both ammonium and nitrate in 0~60 cm soil compared to applying the same amount of fertilizer just
once. @In the late growth stage, the amount of residual nitrate in 20~40 cm in all treatments was higher when ap-
plying the fertilizer in three times than applying it just once, maximizing in T3N180. ®Nitrogen uptake by plant
roots increased by 3.7% on average when the fertilizer was applied in three times compared to applying it just
once, especially in T3N180 and T3N120. [Conclusion] For a given amount of fertilizer, applying it via several
top-addressing can enhance root uptake and reduce leaching and emission in comparison with applying it just
once. We suggest applying 120 kg/hm’ of fertilizer via three top-addresses.

Key words: Subsurface irrigation; nitrogen management; ammonium nitrogen; nitrate nitrogen; nitrogen migra-
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