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SR 161 ~ 283°C, AETCTEM 240 d 24T, Y
H BB 4L 1700 h, 4AFERE K 1177 mmo 356 H A7
TR, R 5.2 m, KAHPEIIEEAT 18 X
Mo AR E IR a4, ek
A EALAEHEA N L 0 ~ 20 em BF)ZE 4 HEILR
PERR R A HLG 22.21 g/kg, A 1.54 o/kg, R
A 60.81 mg/kg, FASE 11.79 mg/kg, FHEHE 109.48
mg/kg, AP 169.53 mg/kg, pH 5.80 ( /K + [t
25:1),
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F FD 4b B, Hrh R30% AbPFEERAG, UK 17.35%.
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R 1 AEAEHENRMEERNRAZE

e JE b 1A S FUILZE R %
(t/hm*) (kg/hm®) (%)

CK 95.36h 205.65d —

FD 105.48ab 297.75ab 28.95
R10% 107.63a 291.00abe 28.87
R15% 111.96a 323.10a 41.30
R20% 109.08a 303.90ab 35.97
R25% 104.57ab 271.65be 24.98
R30% 102.34ab 249.15¢ 17.35
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RN E A R BB R, 7ESUGEIEF, FD
AbFRAH EE CK Ab FE 35 2 2538 fin T - HE 4%k R
i, HE A AR (R10% ~ R30% ) 5 CK Ab3
AR BREZERARE . X5 KGBENR
ik S, SO IITES 4 WGBIEE AR KA
HERHRCE, AR & B R/ NMET N
R10%>R20%>FD>R30%>R25%>R15%>CK, R10%
WERFESE A UGB IR G E Rk B R, HHEY
FD B AR R 2R

Xof A5 Ak B E e ik A K ) 1 R R
(B 3) nTRLE W, £ I0 Ak BE Y & 4% & RAE
W E ST CK LR, Horh FD 4B A FE & B
5, IKF T N 5.8 ke/hm®, HA &0 A b 11 & 4%
K BREET FD ALFE, FD M1 R10% 405k A
R25% 1 R30% Ab P [a] () 2 5 & BB AE 7 W 3

a

or a abc ab
% be

IR B (kg/hm?)

CK FD R10% RI15% R20% R25% R30%
yissd

E3 AEMEHTESRIELXRRE
1 ARVING PR R AR B35 24 5% (P<0.05 ),

25, R15% WP 5245 Kk RFE AR R30% Ab
PR W 22 5. AAbEI 2% CK AR H Y 215 4
Bl e, I ARE U 5 35000 25 & 2 WA e R
43 9 A 0.96% . 0.91%. 0.79%. 0.93%. 0.68% il
0.61% (FD ~ R30% ), X kb i 1k I8 Uit S 20
RIRRWIAR, WA 30% LB L FD A3y /> T
50.4% MRS R B
2.3 AEENEIEH & T AT REs 0

X 7K B — AR Al B AT 15 it 7 it 2 A i it 1) 22
Tealgs (2 2) #7400, TR b DX I K R
oA, HEBE A B R FH K R — R AL H A 1715 7K ik
ARSERTEME T &t AL BT it FH B SR A%
Wr: AHLUIE0.57 Jt/kg., FRE 2.00 JC/kg., WER
SUHH 5.20 JC/kg . B FR A 3.00 JC/kg. T R4 2
AR R 20000 JC/hm?, 7K A —RAL 15 £ 4 b1 L) S
10000 J&/hm” i+55., AT 2% LI 1006/ ( A - d) it
BLOEAEEIE. FTZ5. BREL. ol R4 AU AL SE
Al FH B4 EE, At A AN BE A T2 3000 J0/hm?
T, FT2Y AR T L 2000 J6/hm” 5, Fili
KA TLL 600 Jon (Fihi ) THA, Bkl 58 o Ath H
] 4 B LA 10000 T /hm® 15, 2 it 4 5 A A% LA 2.2
JUlkg T8 CK AL B Y B A B K, 294 99214
JG/hm®, il Ak B Y B R AR A E CK Ah RSP 2 38
T 9.97%, FEARIAEA UGN T RA R &
RS AR R A . 5 FD ALFEAR L, 980t ZUE
10% ~ 209% Aol FNEIEm, HAWE 15% FliEsG
JnfcE, A3 T 10365 JT/hm’, R K 8.37%; Wit
R 25% ~ 30% (HEFEA I N, Hf R30% ik
FEFNE T, WulliimR i) 4.07%.

*2 ARAGEZFHESIT

e AHHLE AR AT S 7 Eev b Bk Rl
(76/hm*)  (JG/hm®)  (JC/hm*) (JG/hm*) (JC/hm*) (JG/hm*) (JC/hm*) (%)

CK 0 0 69214 99214 209785b 110571b ~13200b -10.66
FD 8550 3591 78289 108289 232060ab 123771ab — —
R10% 8550 3493 79577 109577 236783a 127206ab 3435ab 2.78
R15% 8550 3444 82176 112176 246312a 134136a 10365a 8.37
R20% 8550 3395 80449 110449 239979a 129530a 5759a 4.65
R25% 8550 3356 77743 107743 230059ab 122315ab ~1456ab -1.18
R30% 8550 3297 76402 106402 225139ab 118738ab -5033ab -4.07

T =SB S AR NG FRERIRAE 0.05 KOF EAAERE 225 . MR = HHUL + fLIC + AT + MRy + KIC— R fbi & 4idnst, &

M = 7{E - BN
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TP A 3k it S T e 7 i A TR R, 5
WU AT AR HE, DA 15% ] i R ih 7 i 4t 5 24.3%,
A 35% (H i T FEAIK 8.2%, 145 R 5 A%
WA 15% W3 7= 6.1%, Il A 30% 7 1t [ 1K 8.6%
MIEE R (1) K0l X0 B 1 AR R > 5t A B
[ FE Al E IR 15% v EFE o = 7=, 1 24 08
IR E] 25% DL ERE, WOTRCRA IR B, ARDF
g8 R, X)L 10% ~ 20%, 5 % i Y
= XA — 2, XU KR — R AR T, Bk
RRTH R ECES Y R BoR, 5K
B~ 1 A e, DR 20% SR TR, T
PR 409% IR B AR E AN, RSO TR
B, SHHIEHEAEL, FRKIE—R b=
25876 JC/hm*, H i 7 B m A ok 19 B 0k (24008
JG/hm* ) FEE THEMAEA (954 J0/hm® ) Filk HL = %
A (914 56/mm? ), BEAL, S MIGEM L, K
JE— AR AR 7T AR E S AR Y 29— T
BAS, AHSCFP T 2 AT REAE R TRIAR . K A A
A REAS R SRR

TR T H DX 38 it B S A AR i 5 =R, A
I HIHAL N 18.8% ', ABFFE IS A 15%
AR PR AR WA R R T 41.3% (£ 1), W
S 20 St 3 TR K AR — AL AR A 5
it A T A EUE A AL T 40%; TS0
2t L2V 30 58 e v J M DX SR KO — 1A Ak 4
A, TEE A ENE R AR T, RUIER A
R I3k 60%. 52 M H, 78 AT M X 15 )it
B R SR K IR — Ak ) AU ) R A A $E T 25
i), ATFEAIR AL rR B ERERGR], anasAeams . 2k
Wy R Y A AT s A B ke
— PR R IR, D BB > AR
HE L 30% Ab B ) 7= BROR B E D, (AR
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WA FH R AH LI 15% AEFRETR T 58%, AUA
17.35%, X £ =W TIA 30% AL B 25 i A=)
i E LT HAAR L, NI 2L T2 A PRAG b 1
R B A 15% T T 22.9%, @& T4
JE NI FH 2 20T %

BRI AR EE R Z — AR
W R R 2R A R K IR — Al R 1
K BRUE N N 5.78 kg/hm®, FEWAH RN 0.96%
(1 3)0 k] REIE P KM o WA B, F
ARG WNRE, e, SRAKE R AR I T
HEUHEM, AR A SEA T A&, Al
R TR E KR, AR M, 80% 1
FH [ 43 7K 4 L 209 F 8] 2K B i) LUAT 3020 +
SRR KR 2 ~ 3455 O M Rt g 4
T, AR TE I i fof 2 BB I 46.7% 7,
AEJL ML IX T KR F K AR — R fb B AR 4% K R f
BN 0.99 ke/hm® 275 A HE X R FH KR — R4k
BARMH TR, 24T HEELE A E
1 1.93% ~ 3.529% > 788t M IX AR TSR FH BT 34
WL OEHER R RN 013% ~ 020% P, Xk
WFFE34 B R FH KB — AR AL B AR AT AR R/ 43
FAEEWC . Hir, T REVEY s ik
RIS 2, 5 ANT—2, i T8 e fii it
TP RS R R T b, HLah RAFTE R R 22
S, FEEREEAE U0 SRE R IR R AR, A
Jita Je WA 0 ) S R R R 21.3% ~ 24.0% 2
W], Bk 2 DY ARGETE pH N 7.7 B K A 2RI 5
Hi b, 2 300 ke/hm® B, S35 K A R
H12.1%; f£ pH A 54 /N E ik [, =%
FARI RN 0.29% ~ 0.33%. ks 2 ik
Tita 7 A 0 U FH 420 360 keg/hm® I, Z3% &2k
RN 0.73%, — NNy, +HE pH =R K
RAEBERZE, MG TESE K itAn,
Syt SR, P RE P I R T R A
PR CHEEANR IS . HEHFE R, #hik
WP &% 0 et mT AR B4 R K ST, i A e
f LR S B A (pH 6.6) PRI SRR/
X, RIERWKFS NN 12.2% F110.1%; 155
IR R R AR (0.80% ~ 3.45%) T, Bl
&L pH MBI, U K RN 2 B D Yk
#2005 AE pH g 7.99 BTG M L R A T IO
FE R BAUH 1.06% ~ 1.29% ", fbal i, +3
pH {E A BEFF A S - MR 5 & i — g (N &
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P AE RUAS T 9 B, Xk AT AR B 45 20 ek
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Evaluation of the effectiveness of water and fertigation on efficiency increase and emission reduction for greenhouse
tomato production in the Taihu Lake region

WANG Yuan', XU Ji-yuan", PAN Yun-feng’, MA Ming-kun', JU Sheng-rong', ZHAO Dong-qing’, YANG Dong-
ping’, MIN Ju', SHI Wei-ming' (1. Institute of Soil Science, Chinese Academy of Sciences, State Key Laboratory of Soil
and Sustainable Agriculture, Nanjing Jiangsu 210008; 2. Yixing Soil and Fertilizer Station, Yixing Jiangsu 214206 )
Abstract: The intensive production of greenhouse vegetables in the Taihu Lake region has a high demand for labor and high
fertilizer consumption, making a significant contribution to non-point source pollution in this area. Water and fertigation
integration technology has excellent potential for labor-saving, improving fertilizer use efficiency, and reducing nitrogen
emissions. This technology has been widely used in Northern China for greenhouse vegetable production. However, there
is a lack of evaluation of the application’s effectiveness in the Taihu Lake region. In order to clarify the effects of water
and fertigation integration technology on fertilizer reduction, efficiency improvement and nitrogen emission reduction on
ereenhouse tomatoes in the Taihu Lake region, a field experiment was set up with conventional full dose fertilizer ( FD )
treatment , non-fertilizer ( CK ) treatment and a series of treatments with different percentages of nitrogen fertilizer reduction :
10% (R10% ), 15% (R15% ), 20% (R20% ), 25% (R25% ), 30% ( R30% ). The effects of water and fertigation
integration technology on tomato yield, nitrogen use efficiency, soil ammonia volatilization, and economic efficiency were
analyzed in detail. The results showed that under the water and fertigation integration technology reducing the nitrogen
fertilizer application of 10% to 20% could effectively increase the tomato yield, and the R15% treatment had the highest
yield, nitrogen use efficiency, and economic efficiency. Compared with FD treatment, the R15% treatment increased
yield by 6.1%, increased gross profit by 8.4%, reduced ammonia volatilization by 17.7%, and reached a high nitrogen use
efficiency of 41.3%. This research could provide scientific guidance for the appropriate application and popularization of
water and fertigation integration technology in the Taihu Lake region.

Key words: water and fertigation integration; fertilizer reduction; nitrogen use efficiency; economic benefit; environmental
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