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Effects of water and nitrogen on yield and fruit quality of tomato
under furrow irrigation and plastic film mulching cultivation

ZHOU Ji-ying', CHENG Zi-yong', WANG Feng®, YAO Ming-ze', ZHANG Zheng-hong'
(1. College of Engineering , Gansu Agricultural University, Lanzhou 730070, China;
2. Farmland Irrigation Research Institute , Chinese Academy of Agricultural Science , Xinxiang 530005, China)

Abstract: An experiment was conducted in 2012 to acquire the optimal adjustment modes of water and nitrogen for
tomato under furrow irrigation and plastic film mulching cultivation in arid regions of Northwest China. The results showed
that the 85% of CK irrigation caused no significant effect on the yield of tomato, but the 65% or 45% of CK irrigation
decreased the yield significantly. The 3/4 of CK nitrogen application produced no significant impact on the total and mar-
ket yield of tomato. The fruit color index, firmness, SSC and soluble sugar content increased, but the organic acid con-
tent decreased as the irrigation water decreased. The results also indicated that different nitrogen application rates pro-
duced no effect on the SSC and organic acid content. However, the soluble sugar content increased when the nitrogen ap-
plication was decreased. With the irrigation and nitrogen decreasing, the vitamin C content showed a rising trend firstly,
and then decreased. Considering the yield, fruit quality and water use efficiency (WUE) comprehensively, the combina-
tion of 416.76 mm irrigation water (85% of CK) and 117.6 kg*hm~? pure nitrogen application (3/4 of CK) was an op-
timal combination for high yield and high quality of tomato under furrow irrigation and plastic film mulching cultivation,
which might be recommended in the arid regions of Northwest China.
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Table 1  Changes of meteorological factors at the experimental site during tomato cropping season

FER R AR REAR R RECLEE ) R @20cm HIYZELR  REFEWE

Ay Mean Min. Max. Rl:l > Mean Wind D20cm daily Accumulated
Month temperature temperature temperature /o radiation speed evaporation rainfall
/C /C /C ’ /(wrm™2) /(mes™") /(mm-d~") /mm
5 17.2 8.7 23.6 33.0 228.3 1.3 17.2 9.8
6 20.9 17.1 24.1 43.4 235.5 0.9 20.9 18.7
7 21.9 18.2 24.5 48.7 269.4 0.5 22.2 61.9
8 21.1 17.4 24.8 59.3 255.5 0.5 21.3 15.0
9 16.3 11.8 24.1 55.2 243.4 0.5 14.7 24.0
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Table 2 Actual irrigation quota and nitrogen application in different treatments during each growing stage

H TFAEAR 1] PniyN | JIRFAFTH TR 2EFH
AhPE(N) 4bFE(T) Seedling  Flowering and fruit setting Fruit enlargement Early maturity Late maturity ~ Whole growth period
Treatment  Treatment i 5 MR HEKE AR WOKE AT HOKE K MR KR
(N) (T) Irrigation Nitrogen ~ Irrigation Nitrogen  Irrigation Nitrogen  Irrigation Irrigation Nitrogen  Irrigation
/mm /(kg*hm=?)  /mm /(kg:hm=2)  /mm /(kg*hm=?)  /mm /mm /(kg*hm=?)  /mm
Tl 53.4(2) 210.6(3) 60.1(1) 465.4(7)
T2 45.4(2) 179.0(3) 51.1(1) 416.8(7)
NI 141.3(2)  69.6(1) 87.0(1) 0 0 156.6(2)
T3 34.7(2) 136.9(3) 39.1(1) 351.9(7)
T4 24.0(2) 94.8(3) 27.1(1) 287.1(7)
Tl 53.4(2) 210.6(3) 60.1(1) 465.4(7)
T2 5.4(2) 179.0(3) 51.1(1) 416.8(7)
N2 141.3(2)  52.2(1) 65.3(1) 0 0 117.6(2)
T3 34.7(2) 136.9(3) 39.1(1) 351.9(7)
T4 24.0(2) 94.8(3) 27.1(1) 287.1(7)
Tl 53.4(2) 210.6(3) 60.1(1) 465.4(7)
T2 45.4(2) 179.0(3) 51.1(1) 416.8(7)
N3 141.3(2)  34.8(1) 43.5(1) 0 0 78.3(2)
T3 34.7(2) 136.9(3) 39.1(1) 351.9(7)
T4 24.0(2) 94.8(3) 27.1(1) 287.1(7)

A N Al A, 2 T A S AN AR RN A, 455 BT it S e K A TR K

Note: The nitrogen applied means pure nitrogen; the nitrogen application of whole growth stage does not include the basal fertilizer; the data in brackets mean

the times of nitrogen fertilizer or irrigation.
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Table 3 The effect of water and nitrogen treatments on yield, yield components and WUE of tomato

g RAE(A/BR) R JEVAS s 4% 4t (w=60g) VN ES
Treatment Fruit number Fruit weight Total yield Market yield WUE
reatmen
ea per plant /g (10° kg*hm~2) (10° kg*hm~2) /(kg'm™3)
T1 21.17a 162.81a 253.22a 247.84a 52.25a
LhH(T) T2 20.28a 158.09ab 232.10b 229.91a 54.76a
Treatment (T) T3 19.06a 143.20bc 203.31c¢ 200.20b 55.71a
T4 18.39a 128.19¢ 173.24d 169.57¢ 56.08a
N1 21.17a 149.78a 235.18a 231.21a 59.46a
b
ALHN) N2 19.42a 150.27a 215.69ab 213.04ab 56.33ab
Treatment (N)
N3 18.58a 144.17a 195.52b 191.40b 47.86b
Tx N ns ns ns ns ns

T < [ — 3 v 5 J T RS ) /N - BERRAE P < 0.05 K V-2 57 35 s ns /AR ZERARIE(P>0.05); R,

Note: Different letters in the same column mean significant difference at P < 0.05 level; “ns” means no significant difference ( P >0.05) . The same as fol-

lows.
x4 BMTHEENAESH
Table 4 The analysis of variance of tomato market yield
A5 SRR Sources of variation DF SS MS F Fo.05
AEFE(N) Treatment (N) 2 42375866.0 21187933.0 5.75 4.46
B #E Duplication 2 32267554.6 16133777.3 4.38 4.46
Main part %2 N Error N 4 14729873.2 3682468.3
JAE 5 Total variation 8 89373294.0
AEHR(T) Treatment (T) 141811205.2 47270401.7 23.61 3.16
AR 34 AZHAER (T x N) Interaction (Tx N) 3544838.7 590806. 4 0.30 2.66
Subsidiary part PR T Error T 18 360442688 2002459 .4
SAE 5 Total variation 35 270773606.7

2.2 AEKREAEXE R
SV T Al 9 55— B R, R SR SR
AROPERAERE . 325 BIEVREBN], Bk G2 K

R AR SRS, AR KE
PRI /D B ARLL A 2R S n, R s Bun K, T2,
T3 5 T4 AbEL SR 38 B K, 43518 35.59.36.55
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F136.54, 5 T1 Ab3H 25 5 0 25 o L S0 B il o /K o
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Jit 28T B %o 2 T S i 2, N3 Ak 3 S S B Oy
7.66 kg m~2, & NI FI N2 &b B 43 50 3 50 0. 34
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fi) 2 55 il 2

T Al T i B T8 AR S 1 DR 5,
B SRS AT ETE ) (SSC) AR M AT HLER K
R CHERIE, W5 ATLUE ), & #EK
TEREAR, i Y SSC AT AT I M O F A W i, A L
PR S sk /N o T4 Ab 38 2 i SSC RN R i 14 B
W 4.51Brix 1 3.17%, % T1 AL BRI 0 0.
56Brix 1 0.44% , ¥4 W& 535914 14.2% F1 16.1% , 4b

M 22 R, T A AR S ERm, N
0.38% ,T3 1 T4 L H AL, Y97 0.36% , T1 5 T3,
T4 RbPRZE R 2, KA EA R C R B
e KGRI ss, Hoh T2 AP 4EAE R C B i
B, M 13,27 mg- kg™', T4 b IR AR, A 10. 96
mg-keg ', T2 5 T4, T1 AbPEER B, 5 T3 b=
S E . Wit A R F , A [F] i 2 Ak 38 i
SSC HIA ML i AN BH I, (L AR 28 ¢ o] ik
PSR, Hoh N2 B A R ¢ SR

13.07 mg-kg™ ', N1 #l N3 Wk =z, HAC B[R] 25 573 8 %
N3 Kb AT VP W R, O 3.36% , 8% N1
N2 23 5340 0. 84% F1 0. 47% , ¥ g 3% 33.3% FiI
16.3% ,N3 5 N1 N2 4B 3 i 2 . 5= e Ands
0L, FE 7K 5 it 2R % 2 i ot O P EL AR ARV A
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Table 5 The effect of water and nitrogen treatments on fruit quality of tomato

b it He R RS A PEEIE Y A LR YR C AR
Treatment églor iz dex Fruit firmness Soluble solids content Soluble acid Ve Soluble sugar

o ’ /(kg'm’z) (Brix) /% /(mg'kg’l) / %
T1 34.11b 7.26c 3.95¢ 0.38a 11.48b 2.73b
KbFE(T) T2 35.59 7.40bc 4.05bc 0.37ab 13.27a 2.77b
Treatment (T) T3 36.55a 7.54b 4.26ab 0.36b 12.17ab 3.02a
T4 36.54a 7.76a 4.51a 0.36b 10.96b 3.17a
N1 34.66a 7.32c 4.13a 0.37a 11.99b 2.52¢

b

Tref;i%ritN()N) N2 35.9%4a 7.49b 4.24a 0.36a 13.07a 2.89%
N3 36.48a 7.66a 4.20a 0.36a 10.85¢ 3.36a

TxN ns ns ns ns ns ns
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Fig.2  Relationship between total yield and irrigation quota
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Fig.3 Relationship between total yield and N application rate
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