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1.1 iR3e+F 1

TR0 H A7 T B P A% 2 G b AR MR R 2 B X
s s, 7T 44 108°04", Jb4h 34°50'. & 4h
TR 13 °C, 2K E 645 mm, AT
K78 K5 1500 mm. L EKEE 245 m, B5E 6 m. 5
FE 2.5 m, WIIHR 27 ANET GO, WYLk 2 m,
B 1.5 m, WREE2 mo JYTPY R KR DURERIRS, UK
PeHKTH, AEK; i LA L, R E
1.35~1.40 g/em?®, - IERAFLALIE N pH 1 7.86,
AHUGE 1.152%, 4%E 0.123%, 47 0.078%,
A 1.850%.

IR TRl A TRy 802, TG FRAR K Y ) v g
RomFh, BARSLWIE, AR, Sk, wmsatk
b, AR, e AR BEAAIEA IR, &
% 46%.

T RE AT 1 % KR KSR B B Ag) itk A
B T K S T RS A K. SR LA i
NEZEHEH 7K 142 25 mm, i 20~2 500 L/h, 7Kk
0.02~0.3 MPa. K H W AT, 1% d=16 mm,
BEJE 0.20 mm, T {77 50~100 kPa, i3k (Al 0.30
m, HUERE 2.0 Lh.
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T () B A A T L HE KR R U 3
AR WRERE A E BN L4 147 (T1, T
BT AT 155 247 (T2, WS AT 2
FIERATIAD 114 34T (T3, WHER AT 3 MikkAT
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70% ETo (W2) F190% ETo (W3) 3 MK (ETo#R
0 T 4k 24 H 5635 25 Penman-Monteith & 1E A3, il
RN 310 mm) . SRR BE, i U 1
>4 120 kg/hm? (N1). 180 kg/hm? (N2). 240 kg/hm?
(N3). KM= FE ZACPIERZR RS BTk, RN
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PRI FOE M S BT AT RBE L P, o
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U ARG W1 W2, W3 Ab B SR K B 5437 4 160
220, 280 mm. FEKEIMIEKEEES]. A FE A
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Table 1 Change of stem length andthick of tomato
SF-HJFk mi/em Average stem length 425 /mm Average stem thick

[X % Factors

7J15H 7H20H 8J15H 8 J120 [ 7HS5H 7H20H 8J15 M 8J120 1
Tl 37.0£2.1a 78.1+4.9a 129.6£9.0a 146.0+4 4a 3.3%0.3a 8.2£0.5a 12.9+0.4a 13.4=0.7a
T2 35.2+2.7a 77.2+5.6b 128.7£9.5a 144.5£9 4a 3.5+0.3a 7.6=0.6b 12.8<1.1a 13.0£0.5a
T3 34.4+2.1a 74.6+4.6¢ 125.7£8.2b 140.7+11.9b 3.3x0.1a 7.8+0.1b 11.8+0.3b 12.4+0.9b
W3 36.3+2.9a 85.0£8.1a 136.1£8.9a 158.5£9.8a 3.7=0.3a 8.6£0.1a 14.4=1.0a 15.3+0.9a
W2 35.4+23a 76.8+1.1b 127.8+8.5b 140.2+6.8b 3.5=0.2a 7.8+0.4b 12.1£0.8b 12.5+0.2b
Wi 34.9£23a 68.1£6.2¢ 119.8+11.7¢ 132.5+6.2¢ 3.0£0.2b 7.2+0.6¢ 11.0+£0.8¢ 11.4£0.2¢
N3 36.4+2.1a 78.2+7.7a 129.7£10.2a 143.5+9.6b 3.7%0.2a 8.3+£0.8a 12.7+£0.8a 13.3=1.4a
N2 35.1x1.3a 77.3£2.7b 128.5+4.0a 147.0£9.5a 3.2=0.1b 8.0£0.2a 12.8+0.8a 13.6=1.0a
NI 35.0£2.7a 74.4%1.1¢ 125.5£11.0b 140.7+6.0¢ 3.2£0.2b 7.4+0.1b 11.8+0.8b 12.4+0.9b

E T ONBEATE ) WG KE (mm); N iR (kg/hm?)e i hbrdl s, [HPIAR S RER R 25 W35 (P<0.05); R,
NoteT is the layout of the drip irrigation pipelinein field; W is the irrigation amount (mm); N is the N-fertilizer amount (kg/hm?).Symbol+shows standard

deviation,different letters in the same column indicate significant difference at (P<0.05); Same as below.
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Bl 1 o, AN ) K U AR S 3 i e AR H R 4k bt o 7
TR A S 1S K SE 98N o b T 7 95 Ak B 7 A ok
Wb, HLER i TR, e T AR R 2

LA VR 167, % L0HE I 25348 1, 11212 0.36.
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Fig.1 Tomato LAI on water and N-fertilization supply
2.2 IKE MR X E A IR ISR 200
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Fig.2 Tomato P, on water and N-fertilization supply
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2
Table 2 Change of photosynthetic rateP,and SPADof tomato
/(umol-m-s™)Photosynthetic rate P, SPAD
Factors 7 5 7 20 8 5 8 20 9 5 7 5 7 20 8 5 8 20 9 5

T1 6.74+0.56a  16.50+1.13a  14.23+0.17a 14.96+0.74a  8.05+0.50ab 50.70+1.48a  49.90+1.99a  61.80+4.47a  53.70+2.44a 49.70+1.73a
T2  6.41£0.37a 16.19+0.94a 13.13+0.59a 14.55+1.27a  9.93+0.41a 49.50+1.75a  49.80+3.13a  60.40+£5.64a  55.20+3.80a 52.00+4.37a
T3  6.04+0.51a 14.14+0.89a 12.24+0.98a 13.59+0.91a  6.90+0.60b 48.90+4.07a  49.40+3.61a  58.30+£5.42a  52.00+3.27a 47.90+4.72a
W1 5.66£0.57b  11.73£0.39¢ 10.53+0.77b 10.08+0.34b  5.74+0.38b 42.20+1.79b  47.10£0.37b  57.50+0.95b  49.80+3.01b  48.00+1.43a
W2 6.5840.33a 16.96£0.97b 14.66+0.68a 16.88+1.05a  9.06+0.55a 51.90+0.21a  52.10+4.40a  62.40+4.03a  55.90+3.18a  50.60+2.85a
W3 6.95+0.61a 18.15£0.46a 14.40+0.86a 16.15£1.71a 10.08+0.63a  54.90+3.96a 49.80+£3.37ab 60.60+4.92ab  55.20£3.32a 51.00+£3.03a
N1 = 5.83+0.44b 14.43+0.64c 11.95+0.32b 15.51+0.75b  6.61+0.48b 47.50+2.38b  43.80+0.44b  57.80+3.46b  51.20+2.43b  43.50+£3.05b
N2 6.71+0.54a 15.72+0.46b 12.94+0.45a 14.63+1.43b  9.69+0.65a  49.00+2.36ab  52.60+0.10a  62.90+3.75a  56.20+3.06a 53.80+4.41a
N3 6.65+0.55ab 16.69+1.45a 14.70+0.95a 12.96+0.89a  8.58+0.69a 52.60£1.90a  52.60+3.27a  59.80+1.64ab 53.50+3.21ab 52.30+5.25a

222 SPAD W3 NI N2 N3
2 NI N2 N2 N3
SPAD Nl N3
W1 W2 w2 W3 T1 T2 T3 T2
T3
N2 N3 18 237.2 kg/hm’
N1 4706.5 kg/hm’
W3 N3 W2 N3 T2
107104.0kg/hm’
N2 SPAD N3 - Cobb-Douglas
W2 SPAD
W3
SPAD
3 W N
Table 3 Effect onyield of tomato on water and Cobb-Douglas

N-fertilization supply Y = 67'98W0'3677 N0.2722 1

Factors /(kg-hm'z)

Treatments T W N Yield Y kg /hm2 114 mm N
T1W3N3 1 3 3 104140.3 kg/hmZ
T1IW2N2 1 2 2 101618.7
TIWINI1 1 1 1 75490.0
T2W2N3 2 2 3 107104.0 1%
T2WIN2 2 1 2 80670.7 37% 1% 30%
T2W3N1 2 3 1 93914.8
T3WIN3 3 1 3 84630.5
T3W3N2 3 3 2 96159.5 3
T3W2N1 3 2 1 86780.0

k1 93749.7 80263.7 85394.9 -

k2 93896.5 98500.9 92816.3 -

k3 89190.0 98071.5 98624.9 -

Range 4706.5 18237.2 13230.0 - [4] 7
Better level 2 W2 N3 ) ]
23
3 [10]
W N
w1l W2 w2
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The Effects of Different Water-nitrogen Couplings on
Growth and Yield of Greenhouse Tomato

ZHANG Xinyan®, WANG Haoxiang®, NIU Wenquan***
(1.College of Water Resources and Architectural Engineering, Northwest A&F University, Yangling 712100, China;
2.Institute of Soil and Water Conservation, Northwest A&F University, Yangling 712100, China)

Abstract: [Background] Tomato is one of the most consumed vegetables in the world and is often grown in
greenhouse to bridge the seasonal production gap. Drip fertigation is commonly used in greenhouse tomato
production as it not only saves water and fertilizer but could also improve tomato yield and quality. [ Objective] The
objective of this paper is to experimentally explore the drip fertigation system most suitable for greenhouse tomato
production. [Method] The experiment of drip fertigation was carried out in a dry-land greenhouse and considered
three factors: layout of the drip pipeline, irrigation and nitrogen application. We compared three pipeline layouts: one
lateral line for each row (T1), one lateral line between two rows (T2), one lateral line between three rows (T3); three
irrigation levels: 50% ET, (W1), 70% ET, (W2) and 90% ET, (W3); and three nitrogen levels: 20 kg/hm?(N1), 180
kg/hm?(N2) and 240 kg/hm?(N3). [ Result] Both irrigation and fertilization affected plant height, stem diameter, leaf
area index, photosynthesis, chlorophyll content and yield. Plant height, stem diameter, photosynthesis and yield
increased with both irrigation amount and nitrogen application, especially the former two under N2 at later growth
stage. Irrigation impacted plant height, stem diameter and fruit yield more than the nitrogen did, and the maximum
difference in leaf area index between the treatment was at the beginning of the fruiting stage, with the difference
between the maximum in T1+W2+N2 and the minimum in T3+W2+N1 being 2.57. In contrast, nitrogen application
affected the chlorophyll content more than the irrigation did, with the SPAD of chlorophyll in W2 and N2 being the
highest (66.2) at the beginning of the fruiting stage. The impact of the layouts of pipeline was least, and no
significant difference was found between the three layouts. [Conclusion] Optimally coupling irrigation and
nitrogen application not only promoted tomato growth, but also improved the yield. For our experiments, the optimal
drip fertigation was one lateral pipeline between two plant rows, irrigating 70% of ET, and fertilizing 240 kg/hm? of
nitrogen, which gave the highest yield 107 104.0 kg/hm?.

Key words: greenhouse tomato; drip fertigation; growth indicators; physiological indexes, fruit yield
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