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1.1 36 Hb s R

P 2= A7 T 1L 2R 48 73 00 T I AT T8 IR IR &=
BT H 0y (118951407, 36°51'40"N), A
LKA . K R 0~5. 5~10.
10~15 cm Ab (1) = 8 A8 o & A H JR) 355 7K 28 93 3l
1.28. 1.25. 1.27 glem® 1 36.5% 36.9%. 37.2%.
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CGEHEKSAEH, W, 60%~95% (T-1828 & AL HE,
W) MABGEBHE (Wp 4F, HFMHES 3K,
BEMLIX A, 3£ 12 NDX, BAXK 115 m, %
2.8 mo RAHCEMIE, 2% 0.8 m, T 0.6 m,
2B 2 ATFIE, 47HE 0.4 m, FREE 0.4 m. REGH AN
2018 4 8 H—2019 & 12 A, JHFiE 3 &, Fins
PO bR 2 1 “S5IE R 7. R FDR Ko i
T35 5 W0 3K Atk i, i B 34k W it A LA
HEWE T A 545 1k K& . BT A3 AR R A
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.M AWM. MR, SFHA N, POs.
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Fig.1 Changes of different irrigation treatments on soil volumetric water content in three seasons
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NUE=N,/Nispu » (3
Ni=Nigpurt-No-Ny=Ny» (4)

b WUE NEEBKFIRRCE (kgm); Y NE
PeE (hm®); [ ONHEKE (m’/hm®), N, NIEMA
ZHHE (kghm®), Ny NEHEEE (%), M N
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R (M/hm®); NUE NREFMHUE (%),
Nippwt NEDBENE (kg/hm®), HoERHEANEN
B ERN R . W3R S WK I B .
NUNBERRMKE; Ny, NFHEAET 0~90 cm 3]
T RAREME (kghm®), N, NFHEE 0~90
cm HIEHIH AT RS R EFE (kg/hm.
1.4 BIEAIE

¥ Microsoft Excel 2010 #4744 AL FH, SPSS
23 F Origin 8.5 #4777 Z o Hr AR R HIE, RH
Duncan AT 2 HHLE: (6=0.05).

2 BRESTH

2.1 WEEMEES MR
3AERKRFBRBEFMNTE SN 102~121,
91~111. 75~104 t/hm*. W AbHE 3 MK B EER HH

FEEAY RN 121, 111, 104 thm?, 5 H A AL 2 5 3%
AN 18.3%~24.4%- 12.8%~29.0%7F1 13.3%~39.0%,
HAbb¥ 2z AL R EZESR (R D, £ 1 PARNE
FRERIRNACER TR 5% /K FEREE CRRED.

A1 RREBRAE T ikEm > %

Table 1 Different irrigation treatments on

the yield of greenhouse tomato t/hm?’
AbEE Wy Wi Wiyd Wi
2018 ERKAZE 101.8£3.5b  120.5+3.1a 106.8+3.5b  106.3+3.9b
2019 FFE & 91.1+6.5b 110.6+6.3a  97.1+4.9ab  88.445.7b
2019 fERK &2 83.8+82b  104.24.3a 80.8+4.3b  74.9£1.3b
S 92.249b 111.8482a  94.9+13.1b  89.9+15.7b

KA HRF AR S Ve 21 H44 136.8~209.8 mg/kg
(£ 2) o N 3 FWHMERE, AFEFEBEALRG R L
Ve B EFELI . We W, (I IHERR L AE S5 18
VE KRBT A ) B AN 57.1% 40 37.1%. Hrp W kb3
AEHEEEEES T HMAE, HMiEA
17.8%~31.0%, ANLIRERIZFEAIE B EFFK 17.0%.
22 BERKFIAMESTRF AR

VB VEE b T PR TR K B H 5 459 mPhm?, Wos
Wes Wiy.q A0 BEFRZRREK &40 7113509 1 608, 2 652,
2 177 m’hm® . B8 ¥ 4b FE YK 53.8%~78.4%
35.9%~59.0%. 48.3%~67.1% (£ 3) .

k2 RRAK MRS Ve, TEEAE, A IR FAEER L

Table 2 Effects of different treatments on the vitamin C content. soluble sugar. soluble acid and sugar acid ratio of greenhouse tomato

s Ve/(mg kg AR (2 kg ™) HHE (g ke B L
R Wy Ws Wi-a Wi Wy Wi Wya We We Ws Wyq Wy Wy Wy Wya Wi
2018 4EFkAZE 185.6a 169.4a 170.7a  1744a 219b 268a 289a 274a 47b 47b 48b 56a 47a 58a 60a 48a
2019 4EA%EZE 193.0b  209.8a 1998b  1802c  154b 230a 149b 124c 44b 44b 43b 54a 34b S5la 34b 23c
2019 FERKAZE 1368c¢  159.5a 1524ab  141.5bc  187b 237a 185b 173b 4.0a 41a 39a 50a 47b 55a Slab 34c
4 1718a 179.6a 1743a  1654a 187b 245a 208b 190b 44b 44b 44b 53a 43bc 55a 48ab 35¢
%3 ARALKFEERELHERE TREER, BAEGAHEEIN 455%~69.0%,
Table 3 Irrigation amount of different S 3A B E Ky 55.4% .
treaments in different growing seasons m’/hm’ & 4 RRKH KT R BAA A RE
AbFE 2018 ERKAZE 2019 4EAFHFFE 20194ERKAFE S P Table 4 Different irrigation treatments
Wa 1842 1775 1208 1608 on the water use efficiency kg/m®
W, 2556 3105 2292 2652
Woa 2061 2234 2234 2177 i Wa W Waa Wi
We 3986 6794 5595 5459 2018 FEfK AR 553+1.9a  47.1+12c  51.8+1.7b  26.7+0.9d
Wy Ab T BEE K R 2R e, 3 2PN 587 2019 4E4 KT 513+3.6a  35.6%2c 43.5+22b  13.242.2d
ey o 2019 fFRKAZE 69.4+68a  455:1.9b  36.1£1.9b  13.2+1.8
kg/m’, SEAEGUBREATTN 1.07~422 %5 (K 4). W, A : ¢
L N X 3 - S8 58.749.4a  42.7+62a  43.8+78a  17.7+7.7b
Ak FEVEWE KR FHRCRF1)IA 31 42.8 kg/m® s BAL4tig H s TR R T AL AR AR
" X N LR A A& % 4 3 &
VE Ab HE BN 76.67%~242.0%, 3 ZE V¥ IR A 4 o
Table 5 Different irrigation treatments
141.1%. 2018 FERKEZEA 2019 FELFTE W MF A ,
e o e on the nitrogen use efficiency %
WK P HBCR R ZE ST W B, B7E 2019 45k
Rﬂ% . % E‘#T = 2 %}E Wd Ws Ww-d Wf
SF B BRI AR . 2018 4EFKATE  27342.8ab  314+19a 3094252 23.1+0.8b
LGB REAL PR R A A H RN 15.2%~23.2%, 3 2019 &HSE 274082 3464222 28.140.6a  17.8£0.9b
ZPN 18.7% (R 5) o Wy W Wy g AEBEEE 2019 EFKAZE 274+1.5a 288+7a  26243.4a 15240 b
4 2724022 31.6+29a  284+23a 18.7+4b

FIHZEN 26.3%~34.7%, P34y 29.1%, AbPEZ |A]
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2.3 BRFUML

g T SR R ERE N TR
fh 3/MALEE, X9 1 080.9 kg/hm? (% 6) . 1458
VEALFR R R LM N 3 071.3 kg/hm?, BEET

HAth 3 MREALEE . 5L GHSMEAL AL, Wan W,
AT Wyy.g A0FE (502 RMARK B2 3 Iieb T 43.0%-
33.0%7i1 48.3%.

*6 FARAEA 090 cm ¥ A FT AL &

Table 6 Apparent nitrogen loss at 0~90 cm under different treatments

kg/hm?

AEERL EBUKEINE AN ERN G FMERTHIIY RS AR MR MERHIY RSEARRE  EMELE AREUSURE
Wy 380.9 2079 1254.2 1509.75463.8 b 454.6+30.6 b 1749.6+34.0 ¢
Wi 628.0 2079 12542 1294.6+75.1 ¢ 607.0+£5.0 a 2 059.5+80.1 b

Wy-d 515.5 2079 12542 1753.9+55.6 a 507.9+£35.0 ab 1 586.7+90.3 ¢
We 1293.0 2079 12542 1080.9+75.2d 473.8+46.9 b 3071.3+72.4a

3 3t i VI 69.1%~73.19%2, LR AR IR KT 1
:

3.1 WHEERTE

ARHFFEFRM, T e R AL W 1) % B
VEE it I b T 2 40 B A 81~124 thhm?, 1E BB K ZRYY)
ST AEGERE AL B . VLR A2 ) AR e
F = m AT R, AL G B A
N 108~127 thm?. AT 7t i T - 39515 A7 1
(1 2R84 P B B S 5 A Gk T I P
-, Wal 5T Gelder 28T 98 60, fi 22 it 25
Ay 600 thm?, IXZP A LM 1 4F
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AT RE A T AT RE S B I 1R A A Yt
AR . TR R R EPAEMIR 2L K,
3.2 ERKFIRAME

o 22 it 2 A P A A 5% R K R FE O
62.5~71.4 kg/m®*%, BB LA, 0
KRR . X 0] e B A7 22 B0 8 TR O 1 20
WeH, JEHERA RS BN TR RS, 1
TR E R AR K IR AR Y. 28 5 i PR
T, IRE AL G KR RN 145
kg/m®o ASHFFT AR, 3T 0515 W0 £ 5 b B T 2
KRR %R 485 kgim®, BB RERE T 2.3
Fo FCAESPRIRRY, BRI BANE R
VEW KRR IR AR R . 1R =P e T iE
P S VR A T o YRR 1 4% 14 i E W K R FH R
9%~25%., SiEFEACERAILL, AT HERE NS MK 2k
PERRMERELE N, HEEpEmAE, wb T
BRI, AT s e KR 2.
3.3 ARFIASHK

R IRV L 2R 2 B S R R PR I R AR

T A B2 WS BRI 0 AR, b ARG
10

BK DB . TREHR SR I g5 FLA8IE I 5
SEAE e, KRR K s A e 35 T o
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PPN s R 0, R it 3t ) SO R P R AN
18.6%. 1M AHIF 72 35 57517 1 0 £ 3 Ak AR
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i R A SR FHY 35 T 3 1 i A5 ) 4D 4 e VR O B
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PR, 17 Qw5 ) R 8 1 SR B N T 8
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WA RS . Tk ZE PO 7 45 FLAIE I PR K
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TR R 8 i g hC T, sk A e R ], %
Jti 3 A8 HE AL B — R M B R B E L 1302
kg/hm?®, S5AHE T4l R, A6 b I T 0
WU TRT R RE AL PR I R A0 % B T 2 /N TIg AL B, 2 5
) 2R WA B 1 586~2 059 kg/hm?.

4 45

D 7EREREL 51.4%REME & AT N REE
ArE RGN 24.3%, KR R A 48,5
kg/m?.

2) BEWOBRERMGL, BEFHRER
29.1%.

3) FEH| A K RLE 75%~80% 5 N, Al W2
BN A e AR . R, HREKER 75%-~80%
e L GE B I S K BV .
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Effects of Intelligent Irrigation Fertilization on Water and
Nitrogen Use Efficiency of Greenhouse Tomato

MENG Fanchao', LYU Haofeng', DONG Jing®, HE Shipeng’, LI Fei'*, LIU Qinghua®’, LIANG Bin'
(1. College of Resources and Environmental Sciences, Qingdao Agricultural University, Qingdao 266109, China;

2. Agricultural Bureau of Shouguang,National Shouguang Comprehensive Test Station for Bulk Vegetable System,
Weifang 262700, China; 3. Weifang Vocational College, Weifang 262700, China)

Abstract: [Objective] In order to clarify the influence of automatic irrigation of soil moisture measurement on
water use efficiency, explore and determine the optimal soil moisture management parameters of greenhouse tomato,
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and provide technical support for the green and healthy development of greenhouse agriculture. [ Method] The
effects of management parameters (60%~65%, 75%~80%, 60%~95% of field water capacity and flood irrigation
treatment) on yield, quality and water and nitrogen use efficiency of greenhouse tomato were investigated through
field experiment for three consecutive seasons, combined with real-time monitoring of soil moisture in situ and
“smart+” technology. [Result] The intelligent irrigation based on soil moisture monitoring in situ controlled the
soil surface water content within the set range. The irrigation times of 60%~65%, 75%~80% and 60%~90%
treatments were 55, 87 and 10 times in a single season on average, realizing the precise management of a small
number of times. Compared with flood irrigation treatment, the yield was increased by 2.6%~24.3%, the irrigation
amount was 1 215~3 105 m*/hm?, decreased by 35.9%~78.4%, the water use efficiency was increased to 42.8~58.7
kg/m®, and the nitrogen use efficiency was increased to 26.3%~34.7%. The vyield of 75%~80% treatment was
significantly increased by 12.8%~18.3% compared with other treatments, the average yield of three seasons was 111
t/hm?, the irrigation amount of one season was 2 655 m*hm?, the water saving was 51.4%, the water use efficiency
was 42.78 kg/m®, and the apparent nitrogen loss was 67.1% compared with that of flood treatment. [ Conclusion]
Intelligent irrigation based on soil moisture monitoring in situ can not only improve the yield and quality of tomato,
but also improve the efficiency of water and nitrogen use, reduce the risk of nitrogen leaching, reduce the apparent
loss, and provide a basis for the optimization of irrigation parameters.
Key words: greenhouse tomato; soil moisture in situ monitoring; intelligent irrigation and fertilization; yield; water
and nitrogen use efficiency
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Abstract: [Objective] In order to provide scientific basis for scientific water and fertilizer management of rice,
the effects of different fertilization models on rice growth and water and fertilizer utilization were explored.
[ Method] Four fertilization treatments were used in pot experiments: balanced chemical fertilizer(CF), low
amount organic fertilizer instead of chemical fertilizer (CF-LM), high amount organic fertilizer instead of chemical
fertilizer (CF-HM), and no fertilization control (CK). Rice growth, yield and composition factors, water and fertilizer
utilization were investigated in four soils from land consolidation paddy fields. [Result] Compared with the no
fertilizer control treatment(CK), the number of tillers, the length, width and area of flag leaf in rice were increased
significantly with fertilization treatments(CF, CF-LM and CF-HM). Under the condition of equal nutrient input, the
grain yield of rice under CF was significantly higher than that of CF-LM and CF-HM, with an average increase of
39.1% and 175.4%, respectively. The water and fertilizer utilization of each treatment were highest in CF, followed
by CF-LM and CF-HM. Pathway analysis showed that the number of panicles, spikelets per panicle, percentage of
filled grain, and 1000-grain weight directly and significantly promoted the establishment of rice grain yield, with
direct path coefficients were 0.83, 0.23, 0.14 and 0.05, respectively. [Conclusion] It was concluded that, the short-
term application of balanced chemical fertilizer after paddy field consolidation achieved higher grain yield, water
and fertilizer utilization efficiency. Chemical fertilizer improving rice grain yield by increasing numbers of tillers
and numbers of panicles.
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