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1.1 ARXER

I T 2020 45 3—7 ALEH EALM AR ERH £ 4%
ARG FEH (35°9'N, 113°47'E, Rk 78.7 m) i
T, HZHIX ZEPFKEN 5483 mm, %
VR BN 1 908.7 mm, JBREIR AR EZ NS
fi, AN 141 °C, HIEEREY 2 398.8 h,
TCRE N 200.5 d.

WEAICER, RPUER, HIER Y50 em, TR
SO T X 78 B T R LA, B AR PN EEIR 60
cm ERERREAE. AR EANRIERE, £18
MR OIFER A S 2.5 cm EERME, BENN
TR B X D . BEN AN,
0~60 cm 2 i) AR i)y 1.59 glem®, H[AIHF
IKFER 23% REFKE) , BT TS
RILANE 1 PR,

% 1 RIEFF4E 3T 0~60 cm £ 249 L3 F kA

Table 1 Soil basic nutrient in 0~60 cm deep before the experiment

0~20 47.87 61.91 343.44 134 861 256.92
20~40 9.10 34.52 207.51 082 873  207.09
40~60 5.27 24.22 139.47 0.67 876  189.40

1.2 RERKIEHEHE

F A A oA o KRR, KK E 2 — O
i, R AT MERE R (65 cmx45 cm, #REE 30
em), FRFA—IH. RN EHRREFEN/DX . AR
5HUIR G 3~4 F4TT0, SAZEH R 3~4 4,
HAEKZ 3~5 cm B TR, HEATFHENER: 7 R

BT 1 kmife, DURmE AL R, Hphk 28
FEHEAE TG AR 25— 8. AEAHH)Z 909% 1) SR seAr
CLIN AR AT KA, 5 7 21 H R 1 2R,
F R RS RMOR T, BT R 2 k.
1.3 It

KR, Wit 4 MEEAKT (EX) M
3K (RIXD, 3612 Mabes, AN 0EES
3 Mo 4 ATt E K35 0. 1500 300, 450
kg/hm® (43519049 NO. N1. N2, N3), 3 MK
TIIE K E B A R RERE (B B 50%
(I 70% (12) 1 90% (13D, Frf E,. A&
JZ EJ7 20 em AERIRREZS KL (EAR 20 em, ¥ 11
em) [ BRI LB, B N X\ 5 B B
120 kg/hm® (Ca(H,PO4),"H,O, P,0sHuAFIH 14%) i
FRAE 300 kg/hm® (K»SO4 KO HLBIN 50%). ##k
BT, K AT BEAL. 40%MM . AR 5190 & L3R
FEAENIRAE, AR 60%53 A TE 5 Fl /2 5L 52 i K 1 m
B R G AE . TR )5 T H 07:00 SRH
BN 10 mm FREMER 1| ROERRE, MRS
FEK AR MLPEE, FEEBTEN 20 mm ZIEK, 4
Epon 53] (2042) mm B}, PGB GHEERL. BAR
G, NAMEISTE, BT ACEEERE 20 mm VEHK, K
0~40 cm 211 T3 5 /K3 BT B A H R Rk % 1)
65%+=5% M}, FFUAHAT I IREERE, RIS RET 7 d 15
1R
1.4 MR B 575
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7 Eo K4
1000

X 1 NHEKE (m)); Eu NEELET 20 cm 4t
FIAREZE R ML) RARZE R B (mm); K NbriEZ K
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TARZE 4 DNKR/NYE) il T RFHE R
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R, WJEHREE N 0.01 g (TR P HE TR
&, REEKRERNTE LN

Wy W

FW=———x100%,
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23, HEHRE N 0.01 g M FRFRRERSHEE
(BN ESE &, R S AR)E SRS BT AR .
1.5 BIRALEFE

X H Microsoft Excel 2016 1 Origin 2018 # X}
AT AR, SRS SPSS 17.0 XA
MR AT I 2250, KA Duncan #r &k 2 EHAT

2 HBRE7H

2.1 BKEMEAENEMSIEERESKENEM

HE 1 Ca) v, FAhiA IR ] SR 505 7k 3

(FW) fFAEREZER . Fw BEEER I 556N G

RS, HdE 4 BERK, 8 5 BZEK
Z, F2HERAD,

FEKBEMEEEXN SHE Fw s2mi g7 2 08
SRR (R 2, HEKEEZFVNEGEEZE Fw,
REMNTELZNE | FZHE 3HZ Fw, MEKE
At B B 1 HAE X SR Fw 083 5 .
HHEE Fw SBEREKERKMER, 5 1 ABEML,
12 KbFEFD 13 ALBREARE FW P4 hlde e T 0.16%
A 037%. SHZE Fw ¥R ER KN, 5
NO Ab3AS 1~%5 5 fZE Fw AL, N1 B Fw 4y
BIFEAET 0.19%+ 0.09%. 0.31%. 0.03%F1 0.05%,
N2 SBR[ FW o BIFAR T 0.25% 0.26%- 0.32%-
0.08%7%1 0.08%, N3 ALFEM) FW 7 HIBEIE T 0.49%-
0.38%- 0.42%- 0.15%F1 0.11%, W34t Z XS 55
1~56 3 2 FW WA EOR, X 4 FE A
SHZE FWs2mEUN.

ZEHK.
959 13 ¢ 17 ¢
9.7 ~ L2 | ~16 |
g B5 7 211t ®15 |
Ml [E% 10 €14
a BT B o9 | @ 13
o949 & 4
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Fig.1 Variation of average fruit water content, total nitrogen and total potassium among trusses for single-plant tomato
A2 FRKALAZTERE SR EREREEKE
Table 2 Effects of different water and nitrogen treatments on fruit water content of each truss in greenhouse tomato
A 51 HEZEI% 55 2 FEJZ1% 5 3RZI% 54 % 5 5 2%
NO 95.16a 95.01a 95.59a 95.55a 95.49a
N N1 94.99b 94.92ab 95.29b 95.52a 95.44a
N2 94.93b 94.76ab 95.28b 95.47a 95.41a
N3 94.70c 94.65b 95.19b 95.41a 95.39%
11 94.77c 94.64b 95.17b 95.36b 95.28b
| 12 94.93b 94.81b 95.28b 95.49ab 95.43ab
13 95.14a 95.06a 95.56a 95.62a 95.58a
N *x ns *x ns ns
Duncan(P) | ok ok Fokk *x *k
N>l ns ns ns ns ns

1 BN GFERRE 5%5 KT TR R Z I8 (2 0, A% P<0.05 FIEFETE, KR P<0.01 FIEZEN, %R P<0.001 KB, FH.
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FTN 56 5 2 58 52 5 ek /) 5 38 K 1R A8 4 A
(B 1 (b)), HHEE 1 BERK, 5 4 BEHR:;

5 ARZAM, B 1. 2. B 3EUEAE S RZ
) FTN 7 5l %2 @ T 28.61%. 24.22%. 4.33%F0
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JZ FTN. 5 NO &BEES 1~25 5 #Z 1 FTN AL, N1

REERRT FTN 433 s 7 10.31%- 10.53%- 13.92%.
4.94%F1 4.00%, N2 AbEE) FTN 7353 T 20.62%-
16.84%. 16.46%. 9.88%%1 10.00%, N3 4bFEf{) FTN

SRR T 30.93%. 26.32%- 29.11%-. 13.58%7N
14.00%, i B3 it ZIEXS 25 1~ 3 BHJZ FTN 52
KFHXTEE 4 FZFEE S BZERRM (R 3).

A3 KA BESZREREFEL2AE (FIN) fobtr2 (FTK) #%H

Table 3 Effects of water and nitrogen on the content of fruit total nitrogen and total potassium among trusses in greenhouse tomato

b FTN/(mg g™ FTK/(mg g™
WIRE  Hm2fE H3EE  B4RZE RSEE  RIME  M2iE  HMIME R4RE HSHE
NO 0.97d 0.95¢c 0.79c 0.81b 1.00c 1.26d 1.51c 1.32¢c 1.29¢ 1.35b
N N1 1.07c 1.05bc 0.90b 0.85b 1.04bc 1.34c 1.60bc 1.43b 1.35b 1.41ab
N2 1.17b 1.11ab 0.92b 0.89a 1.10ab 1.41b 1.66ab 1.45ab 1.40ab 1.43a
N3 1.27a 1.20a 1.02a 0.92a 1.14a 1.50a 1.71a 1.50a 1.42a 1.46a
11 1.12a 1.09a 0.92a 0.88a 1.07a 1.37a 1.64a 1.45a 1.3% 1.44a
1 12 1.11a 1.08a 0.92a 0.86a 1.07a 1.37a 1.62a 1.43a 1.36a 1.40a
13 1.12a 1.06a 0.88a 0.87a 1.07a 1.40a 1.60a 1.40a 1.36a 1.40a
N [ [ [ [ * j— j— . . *
Duncan(P) | ns ns ns ns ns ns ns ns ns ns
N> ns ns ns ns ns ns ns ns ns ns

222 BRRERFEWE (FTIK)

FTKE B2 15 m 5 58 38 K 5 /0 B 22 40 R0
(1 Ce)), HrpfEpliZEE R, F4lZERDN, 8
1. 552, F3FZ A ST E M FTKA L2848 )2 20 1
BT 0.75%. 18.57%- 4.32%H13.28%.

FEIK . HE/K B ATt 20 1 28 HLAE 0 2% R 2
FTK¥ R = B E W, i & 83 7 & 2
FTK. SNOAIMEE1~E5FEZIFTKARG, N1AGH
IIFTK Sy 5 32 5 17 6.35% 5.96%. 8.33%. 4.65%F
4.44%, N2KLFIFTK 73 325 111.90%. 9.93%-
9.85%-. 8.53%A15.93%, N34b B HIFTKy MR & T
19.05%- 13.25%. 13.64%. 10.08%#18.15%, i
18 it SN T 55 1~ 388 )2 FTK I 82 i K T % 5548 2
FEE ST Z (1) 5200
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T AEA [F) A2 ) A A B & 2 () P
Al SR EG I 2 (1 38 0 S22 50 498 K ek /s 1R AR A AR
H g 2 fERK, HIMERL, FSHERD.

VEE 7K B R il SR R A S s e AR R AL R (B
2 BUZAN), HEKEAE R E R A BAE AR R
M 1. 28 4. 55 STEMALRE (R 4. E=EHn
BEOKEAF TH & &2 R4, AEKE-T
T0%E pon BT FIFEFHIREARKE R T, 5 11 AFEAH
B, 12 AbERAN 13 AL EE ) Bk e A SR ER oy ) 2 v
11.51%F1 12.23%. & &3 EA T3 m S 12
FRIAA K, H R 150 kg/hm® I, 42 THIE
BUNER TR (BREE 4 #Z5H: 5 NO AL,
N1. N2 AbBEAN N3 b2 ) SRk e AL SR o $e iy 1
15.33%- 10.95%7%1 13.87% (FK 4).
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—~ e a
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Fig.2 Variation of average fruit-setting number, fruit weight and yield among trusses for single-plant tomato
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EHAFBEERMF PR R R AL EER
(B2 (b)), HHE 2 HERK, & 1 #HESD,
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5 11 AbFEARLL, 12 ACERAT 13 AbERA R HY B
JRE IR T 5.05%HM 12.23%. 167 &UIE 535 4
RTH | BEPYRRGE, e TH 3 BEME
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Table 4 Variance analysis of water and nitrogen on fruit-setting number per truss of single-plant tomato

s AR (A HEY
LR 2 M HIME AR # 5 MR &t
NO 2.6b 3.4a 2.7c 2.7b 2.3c 13.7¢c
N N1 3.0a 3.6a 3.5a 2.9b 2.8a 15.8a
N2 2.8b 3.5a 3.2b 3.1a 2.6ab 15.2b
N3 3.1a 3.4a 3.1b 3.3a 2.4hc 15.3b
11 2.7b 3.3c 2.9b 2.8b 2.2b 13.9b
| 12 2.9b 3.7a 3.2a 3.1a 2.6a 15.5a
13 3.1a 3.5b 3.2a 3.1a 2.7a 15.6a
N ok ns ok ok xox ok
Duncan(P) | Fohk Fohk Fokk Fohk ok Fohk
N>J falalal ns ns * *kk *
£S5 RAMEMREFRAEREFHERR ST £ 94
Table 5 Variance analysis of water and nitrogen on average fruit weigh per truss of single-plant-tomato
iseil 1R 2 HZg # 3 HZEg 4T E g 3 5z ¥l
11 125.07bcd 145.84cde 130.31cd 145.49cd 142.97def 137.94fg
NO 12 131.48abc 150.09abcde 136.75hc 147.69bcd 139.41ef 141.09ef
13 143.26a 158.93abc 145.41ab 160.42abc 149.05bcde 151.41abc
11 117.98cde 147.15bcde 142.67ab 168.66a 132.62f 141.82def
N1 12 121.63bcd 155.02abcd 144.69ab 137.34d 146.31cdef 141.00ef
13 129.26abcd 161.76ab 149.18a 145.69cd 153.75bcde 147.93bcd
11 115.85de 139.18e 118.71e 138.54d 157.67bc 133.99g
N2 12 121.01bcde 159.8abc 135.43bcd 149.28bcd 161.3b 145.36¢cde
13 129.4abcd 164.73a 146.32ab 161.72ab 162.88ab 153.01ab
11 106.66e 141.06de 124.86de 119.59 144.05cdef 127.24h
N3 12 120.4cde 146.89bcde 135.53bcd 144.49d 157.02bcd 140.86ef
13 135.27ab 155.61abcd 144.63ab 162.48ab 176.09a 154.81a
NO 133.27a 151.62a 137.49%b 151.20a 143.81b 143.48a
N1 122.96b 154.65a 145.51a 150.56a 144.22b 143.58a
N N2 122.09b 154.57a 133.49%b 149.84a 160.62a 144.12a
N3 120.77b 147.86a 135.01b 142.18a 159.05a 140.97a
11 116.39b 143.31c 129.14c 143.07b 144.33c 135.25¢
| 12 123.63b 152.95h 138.10b 144.70b 151.01b 142.08b
13 134.30a 160.26a 146.38a 157.58a 160.44a 151.79a
N ** ns * ns * ns
Duncan(P) | o Fokk Fkk ok il il
N> ns ns ns Frx ns **
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FAAFFEZE P ]EAEREEZR (B2 (©
MR 6), 7= BEEE RN 2 e K5 Jks AR A
#, Ho g 2 #ESK, B 1 #ERD. 5 1~5
Z A R B R R 13.49%~19.42%.
21.43%~27.19%. 17.34%~22.83%. 17.32%~22.99%
F115.12%~19.71%.

FEOK . i 0B A R /K 2 AT it = 1 A2 BAE
Pyt i 2 R e 5 AR 2 R s (P<0.001) . [F]— it

RAET, SHEFEHMEEKENEAmEL, 5
I1 ACFRAHEL, 12 AbFRAN 13 AbFH ) SRR B2 B AR
T 17.53%F1 25.91%, {H 12 AbEE PR e B A
Ee 13 AFERAL IR T 6.66%. Fl—Mi%E R, &E&E
HAARTRESHEZET®, HiEERE#8ET 150
kg/hm’ R FIEEBONEE R, 5 No AEEA L,
N1, N2 AbEEFT N3 AbEE ) sk e =& 0 Al e T
13.63%- 10.66%7H1 8.42%.
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Table 6 Effects of water and nitrogen on each truss yield of single-plant-tomato

pusay #1RZg 5 2 HR g % 3R/ 5 4 RERIg % 5 Rz /g #itlg
11 303.37g 446.959 319.369 366.16F 275.159 1710.99n
NO 12 362.79cd 555.23bcd 408.79d 377.97ef 336.97f 2041.74f
13 391.41b 566.81bc 380.27¢ 477.21b 377.40e 2193.11d
11 341.06e 504.58f 462.51c 444.13c 361.75e 2114.03e
N1 12 379.42bc 574.95b 520.19ab 394.75de 409.23c 2278.54c
13 372.46bc 579.3% 536.71a 439.13c 435.890 2 363.59b
11 313.02f 470.799 342.12fg 408.76d 384.54de 1919.23g
N2 12 308.29f 619.98a 419.28d 499.79ab 437.98b 2 285.32¢
13 385.09b 542.98cde 505.84b 499.96ab 441.05b 2374.92b
11 284.28¢ 467.659 361.95ef 368.81f 264.20g 1746.88h
N3 12 351.07de 512.91ef 426.42d 505.42a 402.96¢d 2198.78d
13 485.69a 535.99de 469.55¢ 516.67a 492.93a 2500.82a
NO 352.52b 523.00bc 369.47¢c 407.11c 329.84c 1981.94d
N1 364.32a 552.97a 506.47a 426.00b 402.290 2 252.05a
N N2 335.47¢ 544.58ab 422.42b 469.50a 421.19a 2193.16b
N3 373.68a 505.52¢ 419.31b 463.63a 386.70b 2148.83c
11 310.44c 472.49b 371.49¢c 396.96¢ 321.41c 1872.78¢c
I 12 350.39b 565.77a 443.67b 444.49b 396.78b 2201.09b
13 408.66a 556.30a 473.09a 483.24a 436.82a 2358.11a
N [ - - [ - -
Duncan(P) | il e Hoxx il el il
N*| ek - ok e ok e
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Y, = 184.08x - 81.026 RZY;‘Ols?’O%%X(;fgéfg "
s00 LRZ=08008(=00007) F TOSTIREIAY
10 15 20 25 30 35 40 45
AL SR (A AL
(a) PR AR RO AR Stk

5P B R R RN 2 EFE KA (B3 (b)), %
TR A SRS 7 B [ 5 i Y K1 2 B R R

zAL08
700
Tz

500 x IR
. Y;=6.1119x - 413.26 H2R=
% R? = 0.657 6(P=0.0014) o s HIE
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Effects of Water and Nitrogen Applications on Yield Components and

Nutritional Composition of Greenhouse Tomatoes in Different Trusses
LI Huanhuanl, SONGJ iawenl’z, SUNJ ingshengl, WANG Jingleil,
QIANG Xiaoman', LIU Hao'", ZHENG Ming’, LOU Yujun’
(1. Farmland Irrigation Research Institute, Chinese Academy of Agricultural Sciences/Key Laboratory of Crop Water Use and Regulation,
Ministry of Agriculture and Rural Affairs, Xinxiang 453002, China; 2. College of Water Conservancy and Architecture Engineering,
Tarin University, Alaer 843300, China; 3. Inner Mongolia Water Conservancy Development Center, Hohhot 010020, China)

Abstract: [Objective] Water and nitrogen are two factors influencing crop growth and yield the most. The purpose
of this paper is to experimentally study their combined effect on fruit water content, nutrient translocation and
accumulation, and yield components of fruits in different trusses of greenhouse tomato. [ Method] The experiment
was conducted in a solar greenhouse. It consisted of four pure nitrogen application amounts: 0 (NO), 150 (N1), 300
kg/hm® (N2) and 450 kg/hm* (N3), and three irrigation treatments by irrigating 50% (I1), 70% (12) or 90% (I3) of the
evaporation measured from a standard 20 cm pan (£,,,) installed in the greenhouse. In each treatment, we measured
fruit water (FW) content, fruit total nitrogen (F7N) content, fruit total potassium (F7K) content, and the yield
components of the fruits in every truss. [Result] There were significant differences in fruit nutrients and yield
components between the trusses. The incongruous N/K ratio in the first truss did not support the improvement of
yield components. The synergistic effect of N and K in the 2nd truss resulted in the largest fruit-setting numbers and
average fruit weight. Increasing irrigation amount had no significant effect on FTN and FTK contents in every truss,
but significantly increased FW content, fruit-setting numbers, average fruit weight and fruit yield of every truss.
However, the increase in fruit-setting numbers in every truss became small when the irrigation amount exceeded
70% of E,.,. Increasing nitrogen fertilization significantly reduced "} content in every truss, promoted translocation of
N and K to the fruits, and increased the fruit-setting numbers and fruit yield. However, the increase in fruit-setting
numbers and yield was small or even negative when nitrogen fertilization exceeded 150 kg/hm”. Compared with NO,
N1, N2 and N3 increased the average fruit-setting numbers of every truss by 13.94%, 10.38% and 10.68% respectively,
and the fruit yield by 13.63%, 10.66% and 8.42%, respectively. The significant difference in fruit-setting numbers and
average fruit weight in each truss between the treatments was due to the variation in translocation of nutrient and
water to the fruits in different trusses. [ Conclusion] The optimal irrigation and nitrogen fertilization for greenhouse
tomato studied in this paper is to irrigate 70% of E,,, and fertilize 150 kg/hm® of nitrogen.
Key words: water and nitrogen; greenhouse tomato; fruit nutrients; yield components
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