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Effects of Different Irrigation Upper Limit and Fertilization
Amount on Yield and Quality of Greenhouse Tomato
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(College of Horticulture, Gansu Agricultural University, Lanzhou 730070, China)

Abstract: The tomato variety ‘ Yingshi Dahong” was used as the material to carry out the cultivation exper-
iment in the greenhouse under drip irrigation and fertilization conditions; The upper limit of irrigation is
set at three levels, that is, the relative water content of the soil is 70% (W,), 80% (W,), and 90% (W)

of the maximum water holding capacity in the field, respectively, and the lower irrigation limit is uniform-
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ly set to 50% of the maximum water holding capacity in the field. N, P, K fertilization set three levels,
low fertility F, [N (228 kg/hm?*). P,0; (132 kg/hm?*), K,O (300 kg/hm?*) ], medium fertilizer F,[ N (285
kg/hm?*), P,O; (165 kg/hm?*), K,O (375 kg/hm?) ] and high-fertilizer F;[ N (342 kg/hm?®), P,O;(198 kg/
hm?), K,O (450 kg/hm?) ], with flood irrigation large water (8 165 m’/hm?) and local recommended fer-
tilization amount (342 kg/hm* N, 198 kg/hm?* P,O;, 450 kg/hm?* K,O) as common water-fertilizer control
(CK). To explore the effects of different irrigation upper limit and fertilization treatment combinations on
tomato yield quality and dry matter quality, in order to screen the optimal irrigation limit and fertilization
amount of tomato cultivation in greenhouse. The results showed that: (1) Under the condition of integrat-
ed water and fertilizer, the dry weight of the above ground parts of the tomato plants, the dry weight of
the shoots, and the root-shoot ratio were significantly higher than those of the traditional water and fertil-
izer treatments except F; W,. (2) The yield of tomato fruit was different under different irrigation upper
limits and fertilization amounts. Among them, the fruit weight, economic yield and biological yield of to-
mato fruit reached the highest under F, W, treatment, and the difference was significant with CK. (3) Un-
der the same irrigation limit, increasing the amount of fertilizer in a certain range can significantly increase
the content of soluble sugar, vitamin C, soluble protein and lycopene in tomato fruit. However, the or-
ganic acid and nitrate contents of tomato fruit increased with the increase of fertilizer application; Under
the same fertilization amount, the organic acid content of tomato fruit decreased with the upper limit of ir-
rigation, while the nitrate content of tomato fruit increased with the upper limit of irrigation. The study
found that under the condition of drip irrigation and fertilization, the irrigation amount and fertilization a-
mount of greenhouse tomato can significantly increase the yield of tomato and the contents of soluble sug-
ar, vitamin C, soluble protein, lycopene and organic acid in tomato fruit, reduce the nitrate content and in-
crease the accumulation of dry matter. The best water and fertilizer treatment combination is the upper
limit of irrigation with 80% of the maximum water holding capacity in the field, the irrigation amount with
3 686.691 m®/hm?*, the fertilization amount is 285 kg/hm* N, 165 kg/hm* P,O;, 375 kg/hm* K,O. The
tomato yield increased significantly by 15. 03% compared with the traditional water and fertilizer treat-
ment, and the fruit quality was also effectively improved.

Key words: Solanum [ycopersicum ; fertilizer amount; upper limit of irrigation; yield;fruit quality
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Table 1

Comparison of tomato plant growth under different irrigation caps and fertilization rates

THEIR it A A 3
Irrigation and
fertilization treatment

b H i
Root fresh weight/g

i b FR fif T

Top fresh weight/g

CK 17. 23e 849. 26d
W, 27. 04cd 1095.17¢
F W, 24.09d 1 052. 87cd
F W, 27.03cd 1 100¢
F, W, 35.19ab 1 300. 21bc
F, W, 40. 45a 1 633. 33a
F, W, 34.09ab 1 470. 25ab
F: W, 31. 21bc 1 250. 11bce
F; W, 38. 2ab 1400b
F; W, 35. 05ab 1100. 12¢

R EH T E b F T HIE L (T HE)D
Root dry weight/g Top dry weight/g R/T(dry weight)

3. 26d 77. 33g 0. 042¢

5. 54bc 130. 33bed 0. 043d
4.62cd 89. 671fg 0.052b
4. 92bed 103. 67ef 0.047cd
5.90bc 120. 33cde 0.049c¢
8.58a 156a 0.055a

6. 39bc 150. 33ab 0.043d

5. 65bc 153.93a 0.037f

6. 68b 140. 67abc 0.048¢

5. 79bc 111. 67def 0. 054a

TE Wi Wy Wy 2R K L BR K, B A 35 K B4 530 R 1 ) i KRG K 9 70968026 .90 %, Bt /K B 43 33y 2 954. 204.3 686. 691 Al
4420. 391 m®/hm?; Fy \Fy Ml Fy R ALK, H N—P, O5-K, O Jifis A 2 43 ) & 228-132-300,285-165-375,342-198-450 kg/hm? . CK 4b B A 1%
G5 KoK 1 E CRE K 8 165 m® /hm?) . 24 iy 4 45 it It (N-P2 O5-K» 0:342-198-450 kg/hm?) ; [f] 31| K [f] /NG 7 B): 7R ik B8 E] 78 0. 05 /K -7

7 4 35 k22 57 5 F 1)

Note: Wi, W5, W; represent the upper limit of irrigation water, and the soil water content is 70%, 80%, 90% of the maximum water

holding capacity in the field, respectively. The total irrigation amount is 2 954. 204, 36 866. 391 and 4 420. 391 m®/hm?, respectively; Fi, F,

and Fj indicates the level of fertilization, and the N-P,O;-K, O fertilization amount is 228-132-300, 285-165-375, 342-198-450 kg/hm?, respec-

tively: CK treatment is traditional flood irrigation (total irrigation volume is 8165m?®/hm?), local recommended fertilization amount (N-P,O;-

K,O: 342-198-450 kg/hm?) ; Different lowercase letters in the same column indicate that there is a significant difference between the treatments

at the 0. 05 level. The same as below
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The different normal letters indicate that the significant difference between treatments at 0. 05 level (P<C0.05). The same as below

Fig. 1

Comparison of biological yield, the marketable yield and harvest index of tomato

under different irrigation caps and fertilization rates
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Fig. 2 Comparison of vitamin C and lycopene contents in tomato fruits treated with

different irrigation caps and fertilization rates
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Fig. 3 Comparison of soluble sugar and soluble protein contents in tomato fruits treated with

different irrigation caps and fertilization rates
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Fig. 4 Comparison of organic acid and nitrate contents in tomato fruits treated

with different irrigation caps and fertilization rates



114 Sk 5 AF N RV K B R it AT e X 3R a5 B A R R 2097
FR2 ERASWEERHR S HETERE
Table 2 Rotated component matrix of principal component analysis
b7 B WL =W
Index The first prmclpal The second prmf:lpal The third prmc‘lpal
component(PC1) component(PC2) component(PC3)
AL Single fruit weight 0. 950 0.062 0.246
25 77 5 Marketable yield 0.939 0. 009 0.150
H: ¥ 7= i Biological yield 0.774 0. 266 —0.520
253 280 Harvest index 0. 040 —0.316 0.913
AR & VO 0.399 0.821 0.027
F il & & Lycopene 0.771 0.256 0.124
A L BE S & Soluble sugar 0.330 0.853 —0.186
MR 1 & 1 Soluble protein 0.624 0.470 0.532
A VLIS & it Organic acids 0.643 —0.399 0. 489
Bl iR £k & i nitrate 0. 343 —0.877 0. 146
M b R/ T(dry weight) 0.562 0.163 0. 686
FRAE{H Eigen value 5.163 3.122 1. 334
J5 2 ik % Contribution rate% 46. 941 28. 386 12.126
23 5k % Cumulative contribution % 46. 941 75.327 87.453
®3 BAELEBHGEEES
Table 3 Comprehensive scores of water and fertilizer treatments
b3 F K415 4> Scores of principal component L Ay
Treatment PC1(F)) PC2(F,) PC3(Fy) Composite score

CK —2.578 —2.449 —0.764 —2. 285

W, —2.109 0. 146 —0.938 —1.215

W, —2.517 1. 293 —0.419 —0.989

FiW; —3.031 1. 909 1. 259 —0. 833

F, W, 1. 683 0.625 —1.324 0.922

F, W, 2.749 2.148 —0.303 2.131

F, W 1. 808 1. 575 0.738 1.584

F; W, 0.653 —1.858 2.473 0.091

F; W, 1.963 —1.500 —0.132 0. 549

F; W, 1. 378 —1.889 —0.591 0. 045

— AT E R R LT YRR
TG K B4 3 CK,

3 3

KRB J2: 5 Wi 7 9 7 T A G B TR 3L K A
FokFEmEMY N EREFT . K2R
G2 KB — R Ak 25 1 T B8 08 42 = 7 o 7= i A A
JRR AR 6 4 R 3R AN TR A 9 K BR R
JIE 55 5% 7 it 7= e 0 5 Sk 5 A AR K 5 i) K IR —
A Ak AL 37359 LU AE A% GE K NE AL 38 (CKO 3 7715, 4%
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