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Effects of reducing water and fertilizer rates on yield, quality and nitrogen
utilization of tomato and mini—watermelon in solar greenhouse

CHENG Yuzhen'?, LUO Wei'*, CHEN Zhujun"*, ZHOU Jianbin"’
(1. College of Natural Resources and Environment, Northwest A&F University, Yangling, Shaanxi 712100. China;
2. Key Laboratory of Plant Nutrition and the Agri—Environment in Northwest China,
Ministry of Agriculture, Yangling, Shaanxt 712100, China)

Abstract; This study was aimed to investigate the effect of different combinations of irrigation and fertilizer on
yield, quality, and nitrogen (N) utilization of crops in drip fertigated solar greenhouse.The experiment included
four treatments including no N input+common irrigation (N,+FI) , farmers’ N input+common irrigation ( FT+FI) ,
optimum N input+ common irrigation ( OPT+FI), and optimum N input +optimum irrigation ( OPT +OLI). The
nutrient absorption,yield , quality of autumn-winter tomato and spring mini-watermelon in different treatments were
determined.Compared with the practical methods of using fertilizer and water by farmers in the region, the combina-
tion of optimum N and optimum irrigation did not cause reduction of the yield, content of soluble sugar, titratable
acids, and Vitamin C (Vc) of tomato, but the treatments decreased the nitrate content in fruit by 66.3%.When the
irrigation amount was similar, the yield of mini-watermelon with 40% reduction in N fertilizer input was 13.1%
higher than that of farmers’ N input. The content of soluble sugar, titratable acid, and Ve in fruit of OPT+OI treat-

ment were significantly higher than that of the control.The nitrogen distribution proportion illustrated as fruit >leaf >
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stem>root. With the growth of tomato, the nitrogen distribution proportion in fruit and stem increased from 62.4 and

5.9% to 67.1 and 6.3% , respectively, while that in root and leaf decreased, OPT+OI treatment promoted the trans-

port of N from vegetative organs to fruit (the nitrogen distribution proportion in fruit of this treatment increased the

most ). It is concluded that under current cultivation conditions, yields and N uptake of crop could be obtained at

optimum N and irrigation , which also have promoted the fruit quality.
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Table 1 Basic physical and chemical properties of soil used
+JZ kaa ey LR AR o SR Y AL
Soil layer ~ Bulk density  Electrical conductivity pH Organic matter ~ Total nitrogen Mineral N Available P Available K
/em  /(g-em™) /(pS - em™) /(g-kg?')  /(g-kg™')  /(mg-kg') /(mg-kg') /(mg-kg')
0~20 1.28 485 7.86 14.84 1.46 327 212 774
20~40 1.43 469 8.01 9.16 0.95 280 84 398
x2 MEEEM-FETNMEANILERERERSE
Table 2 The N application rates and irrigation amount in different treatments
LAY b IEFRACHD J AR TEWE A
Crop Treatment Treatment code N fertilizer rate/ (kg - hm™)  Irrigation/(m® - hm™?)
e A 4 I
B+ R (CK) Ny+FI - 1618
No nitrogen input+common irrigation
e 1 A L Al T )
.. HAURRHAABR FT+F1 450 1618
T Farmer nitrogen input+common irrigation
Tomat I B+
omato L L OPT+FI 225 1618
Optimum nitrogen input+common irrigation
R AR OPT+0I 225 1316
Optimum nitrogen input+optimum irrigation
M A | ales LS T
B+ R (CK) Ny +FI _ 900
No nitrogen input+common irrigation
A S A T S
IO 5+ OLTRE S
VST Farmer nitrogen input+common irrigation FT+FT 250 900
ini-wate - S 4 A SR
Mini-watermelon . 1j|:{hﬁ@§\+ TR T o OPT+FI 150 900
Opnmum nitrogen put+common irrigation
I v
Pkt A+ AR OPT+01 150 265

Optimum nitrogen input+optimum irrigation
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Effects of different treatments on crops yield. (A : autumn-winter tomato; B:spring mini-watermelon)
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Table 3  Effects of different treatments on quality

of autumn-winter tomato

TR TR it
Kb . Ve .
Treatment Soluble Titratable /( 100&-! )Nltrate content
reatmen sugar/ % acids/ % me & /(mg - kg™")
Ny +FI 4.06+£0.61a 0.39+0.03a 11.24+091a  140+50.33bc
FT+FI 4.45+1.19a 0.43+0.09a 12.63+2.52a  230+44.42a
OPT+FI 4.71£0.39a 0.49+0.06a 13.11£3.42a  180+56.51ab
OPT+0I 4.99+0.72a 0.49+0.00a 13.19£1.55a  77.5+24.91c

T ERON R E 2, AN TR) 7 R AL B E) 22 53 5% P<0.05
BEARF, TR,
Note; Data in the table are mean + SD. Different letters are signifi-

cantly different among treatments at the P<0.05 level. The same below.
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Table 4 Effects of different treatments on quality

of spring mini-watermelon

R R 73 R 15 0 L AR L 25 SR A 30 24 A T e S e e~
rgﬂﬂm//l\ s m% 1~5 iﬁ%% E@ff\%% ll:':ll %ﬂ:ﬂ H:’fﬁ”fgﬁ Tre%liienl Soluble Titratable /( VICOO 1 S[E(])?jbii]
\ - _ ) e i - mg - 100g
FIT ST, 3302 SRS R WSO - ot R A 2 [ sugar/% - acid/% solid/%
BRI 5 OPT+OT &b 3 {5 52 280 22 488 1 1L ] A No+FI  924:023h  0.058:0.002h  4.16:026h  8.93£0.55
FT+FI 9.39+0.15ab  0.063+0.005ab  5.55+0.25a 8.77+0.42a
- "
et K, H1 60.6%3 2 68.8% , BEH] OPT+OI 4b B OPT+FI  9.46:0.04ab 0.065:0.008ab 578:088a  88+0.79
HTREZENEFRBENMRELFNHEE, A TAE OPT+0I  9.65:0.28a  0.070:0.004a  546:0.19a  8.8+0.53a
TERERR A BT
RS FRLENUEEERHARMPRREHENZ N
Table 5 Effects of different treatments on nitrogen uptake of tomato in different periods
REMELE N uptake/ (kg « hm™2)
48] Ak N B )
Period Treatment Uins e 0 MR TRUER EEAUR IUACR SRR 58y
Root Stem Leaf Fruit 1 Fruit 2 Fruit 3 Fruit 4 Fruit 5 Total
) Ny +FI 1.35 5.26 24.32 21.66 15.13ab 8.60 5.55 4.04a 85.91
RV T+ F
; . FT+FI 1.35 4.91 26.11 24.42 18.56a 8.56 3.32 1.07b 88.30
The first cluster fruit
L OPT+FI 1.50 4.56 26.58 20.69 17.79ab 6.42 3.44 1.41b 82.39
ripening stage
OPT+01 1.64 5.38 26.27 20.82 12.25b 10.30 4.37 3.48a 84.50
No+FI 1.51b 7.83 33.45 26.89 21.52a 15.23 13.79 6.83 127.04
PR FT+FI 1.88a 8.51 33.70 26.95 16.54ab 19.35 13.62 6.76 127.32
Harvest OPT+FI 1.51b 7.89 30.92 28.56 19.12ab 12.47 14.30 6.27 120.97
OPT+0I 1.25b 6.06 24.48 24.13 15.35b 15.18 10.03 5.24 106.26
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Table 6 Effects of different treatments on nitrogen

uptake of mini-watermelon

REMELE N uptake/ (kg - hm™2)

AbFE -~
B3 § =3
Treatment i = i AT /e R
Root Stem Leaf Fruit Total
No+FI 0.43 8.76 23.38 54.22 86.80
FT+FI 0.41 8.67 20.77 61.58 91.43
OPT+FI 0.42 8.44 25.61 56.43 90.91
OPT+0I 0.61 7.25 21.44 43,95 73.26
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