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Coupling Effects of Controlled —release Urea and Water on Tomato Yield and Soil Nitrate Under Reduced
Irrigation

LI Yan-mei'? LIAO Shang—qiang'?, XUE Gao—feng'?, CHEN Yan—hua'?, SUN Yan-xin'?"

(1.Institute of Plant Nutrition and Resource, Beijing Academy of Agricultural and Forest Science, Beijing 100097, China; 2.Key Laboratory of
Urban Agriculture(North ), Ministry of Agriculture, P.R.China, Beijing 100097, China )

Abstract: In greenhouse tomato production, excessive applications of nitrogen and water have aroused increasing concerns over food safety
and groundwater quality. An experiment was conducted in greenhouse to investigate how controlled—release urea at two rates coupled with
two levels of irrigation influenced tomato growth, yield and quality as well as soil nitrate contents. The results showed that there was no sig—
nificant difference in leaf chlorophyll content, stem diameter and fruit width among treatments. Compared with the routine nitrogen applica—
tion, applying controlled—release urea at normal amount(600 kg N+-hm™) increased single fruit weight, yield, soluble sugar content, sugar to
acid ratio and Lycopene by 8.05%~36.1%, 9.02%~36.1%, 15.3%~27.2%, 24.0%~24.4% and 26.4%~81.9%, respectively, but decreased
fruit nitrate contents by 5.80%~8.41% and soil nitrate by 20.5%~70.2%. Reducing N supply by 33%(to 400 kg N-hm™) decreased tomato
yield by 17.2%(P<0.05) at 800 m*+hm™ of irrigation level(51% of the normal irrigation level ). At the two rates of controlled—release urea,
reducing irrigation level from 1000 m*+hm= to 800 m*+hm improved tomato lycopene content by 18.2% ~40.6% (P<0.05) and reduced
tomato nitrate content by 10.1%~10.9%. However, irrigation at 800 m*+hm™ lead to a reduction(10.1% ) of Vc content in tomato at 400 kg
N-hm™ of controlled—release urea. It is recommended that controlled—release urea at 600 kg N+hm= with 800 m*-hm= or 1000 m*+hm™ irri—
gation or at 400 kg N+hm= with 1000 m*-hm™ irrigation could all be used for tomato production. Future research is necessary on effectively
reducing soil nitrate.

Keywords: tomato; controlled-release urea; reduced irrigation level; coupling effect of water and nitrogen

s B #5.2013-06-05

BT b5t i R AR 2 BB Q157 RE ) 8235 (KJCX201104004 , KJCX201204002 ) 5 At 50 7 25 3 B AL 1R vl #53% (2111105055311092 ) 5 7
HB L AR SR IR 55 2 03 1 A 1% (d131100000813001 ) 5 b 5t w0k BHE I 5 "3t 3% i e AOK S — R A B AR 4L 1 5 i
(20130108)

EE RN 250 (1983—) , 2, BV G, BYFRBIFSY 57, 3228 0B 72 W e R AL AR R R RHJFSE . E-mail: liyanmei0101@163.com

*BEEE . V% FE  E-mail: Sunyanxin@sohu.com



R, S - LR 70 R 7K SR A5 RS 135

T it Rl A AR B K it SR 2 i
3K, JE HURA RO BT B E SRR, (LRt 2 it A
75— ELARAFAE T HK R T IRIR B FRBE 5 YL Al ot
R IRNE, R AR AT E AL EOK U B
=0 0SB UERTIRS TG B/ S ok Wi Y/ =k 5 & N1 B A
SEEUEN], RAR RS B 1 Rl A
W T N T FSAS BN I8 S R0 A AR A4 75
B0, S R Il B A AE RS 2 i I )[R AR R g
FUEHIHRCR , 18 L e AR B A S K
IS TS R, B IO K IR B B g 17K R IR,
T EMACGE 1 3 0t B, L] o 5 B8 k™ o
REARRS, 38 TR IR K GRS, Wl 7E 17K 7 R
ZAFN L PRAERR 3t ST i B [ fef = ek B e R ] g
Wi/, 2 AT KA TR BT

IR 53 MR HE AR A A AT e (8 PR A 2 G
gy, AR AR PR LSS 2 A L ]
ke 3 MR r A EARRON , P FH K RS
0] F AT AR 5K R ARG — R &,
IEEN RIS , B M B e . AT, SRR
KA HAERONIE E ZEUE 5K AU 5 AR B F) A
W1 KT G 7 PR B e S PRI 5 e (X
WP E O LRI 57K A3 1 EAER00E , T X U4
BRI R SR AR ] 55 7K 53 EL AR B At DL
il o 5 R KB 1R A ), £ 335K
et /INT L KK 1 309% 0 , PR AL h A & 1)
P HH AR SR KR ARG 1T P Sl N A R 4 H R
FUE R R 2 R RUE R R R o (AT, Dk
TEEBEASAE T W R R R ARUIE PR UL
L R R SN A B it it o % L S S R R
TR AT RE2 A AR KA

BT LR IR, ABIRFE L SRRk A A B0t 7 i A
WFFES G, BEE A 5 A & A R ZUE R K B L5 4k
PR X FEAN R Bt e i R A o B S
A AU A SRR A R, Bk b i s 5 ) W ek
PR A T PR RUIE B D A A ST A i L
PR BB A0S, I8 2t A 7 1 7K v
S TR 7 e R R i Ko RIS FH R D0, kg
TR B ERIEETS Yedi , e A A Bt 2 i K U
iR IR

| MRS

1.1 R5&i& T

TG B B 1L XS 5 B 28 A P R SR S b . B
HEAL HOGI 2 RS+ B o 1 R
T — AP EER . IR KA 0~20 em 3
HEEF5 0 4R 00 . pH (8 7.28, HHLJR 24.6 g-kg™, A
1.6 g-ke™, iHAR 161 mg kg™, #AUHE 170 mg- kg™,
R 212 mg-ke o BEIR T R 24 H Rk A A T 3k AR
B iRl “fERR F17. 2011487 A 10 HFF G E L9
1 HBHE . #3557 L e e mesfk , 17HE 60
em, AR 40 em, 138 80 cm, AERFA AL 3 Bl

RIS FHRENLIX 45T DAMERE &0 A0 B, %
B HE K I 33% F1 499% Ak 1 B TE (5 B
KA 015 mP-m? A )AL B, DU B AL 3, %
BN AL P AU S A 33% i AU
SRR, R 8 ANK A AT 1), B b
3 R ERIRERAR G T 205,
WM B RIEIE =TI R A, IR i A
B, AR EHS IR G 9:1, FERRIRFE AR
5.6% , & A& 43% , BN 30 d(25 CL,#K ). B

*® | KBEAGKEIRIT

Table 1 Design for water and nitrogen coupling experiment

e AL WA ] R MK BT
Treatments Nitrogen fertilizer treatment  Nitrogen fertilizer rate/kg-hm™ Trrigation treatment  Irrigation rate/m*+m™ Irrigation conversion/mm

TI  F33U0 gy 0 A 33913 0.10 0.15

T2 F33U600 HHLAUIL 600 Wi 33901 HE 0.10 0.15

T3  F33P600 ERA 600 Wi 339016 HE 0.10 0.15

T4 F33P400 TR 33% 1 AU 400 Tl 33%7HHE 0.10 0.15

TS F49U0 it & 0 VA 49% VR 0.08 0.12

T6  F49U600 LA 600 A 49901 0.08 0.12

T7  F49P600 PR RUL 600 Ul itk 49934 0.08 0.12

T8  F49P400 WA 339645 REAUIE 400 VA 49% VA HE 0.08 0.12

T Hb R g S I . Fosfihe A I IERE 4 U, FE BRI 235002 2011 48 9 J1 12 H (10 J] 6 H (10 J] 24 HAN 11 J] 15 H.

Note: The same symbols were used for other tables and figures. Four irrigations were applied during the while growth period on 12 Sep,6 Oct,24 Oct and

15 Nov, 2011.
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Table 2 Effects of water and nitrogen on growth and yield of tomato

phsiiERey MR ESil P R i s

Treatments Chlorophyll(SPAD) Stem diameter/mm Fruit diameter/mm Fruit weight/g Yield/kg-hm™
Tl F33U0 41.2a 8.02a 74.5b 196¢ 56 963d
T2 F33U600 41.7a 8.22a 86.9a 275a 88 185ab
T3 F33P600 43.9a 8.56a 88.0a 298a 96 135a
T4 F33P400 42.4a 8.35a 87.6a 283a 90 263a
T5 F49U00 40.3a 7.94a 75.0b 190c 58 635d
T6 F49U600 42.0a 8.18a 77.2b 211be 66 548c
T7 F49P600 42.3a 8.25a 88.6a 287a 90 570a
T8 F49P400 43.3a 8.63a 87.1a 238b 75 023b

T BUE A AT BERR 225008 5% R 5K -0 FIAL.

Notes: Values followed by different letters mean significant difference at 5% level. The same below.
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Figure 1 Effects of water and nitrogen on soil nitrate contents
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Table 3 Effects of water and nitrogen on fruit quality of tomato

b ¥R 27 e BER L YeEZ o TRk FALLR
Treatments Solids content/% Soluble sugar/% Sugar/acid ratio Ve/mg+100 g Nitrate/mg-kg™ Lycopene/pg-g™

T1 3300 5.42ab 3.77¢ 5.39b 12.1c 335b 7.13¢

T2 F33U600 5.58ab 4.05ab 4.71d 14.4ab 387a 5.64d

T3 F33P600 6.42a 4.67a 5.86b 15.3a 354b 747¢

T4 F33P400 5.75ab 4.14ab 5.59b 14.9a 329b 7.75¢

TS 4900 5.25ab 3.46¢ 4.42d 12.3¢ 262c¢ 8.13b

T6 F49U600 5.32ab 3.6lc 5.16¢ 13.1b 336b 5.77d

T7 F49P600 5.42ab 4.6la 6.40a 14.2ab 317b 10.5a

T8 F49P400 5.62ab 3.95ab 5.00¢ 13.4b 281c 9.16a
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