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The Effect of Irrigation and Fertilization on Growth and Quality of
Tomato under Fertigation in Greenhouse
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Abstract: A greenhouse fertigation experiment was conducted to study the effects of different irrigation and fertiliza-
tion on growth and quality of tomato, which can provide a theoretical basis for the high yield and good quality water and
fertilizer coupling model in this field. In the experiment, the tomato cultivar’ HuiYu 0806  was chosen as experiment
material, and designed with two factors and three levels, three irrigation amounts (1, (100% ET,), L (75%FET,), I
(50%FET,) ), three NPK fertilizer application rates [ F; (N480 kg'hm_2 , P,05240 kg* hm~2, K,0 300 kg* hm~2), F,
(N360 kg*hm™2, P,05 180 kg*hm™2, K,0 225 kg-hm~2), F;(N 240 kg-hm~2,P,05 120 kg-hm~?, K,0 150 kg-
hm~2)]J, and three replicates. The result showed that there had a positively correlated between the tomato plant height,
stem diameter and the levels of irrigation and fertilizer in terms of growth and water use, the combinations of fertilization
and irrigation treatment (I, F,) had high yield (102 042.3 kg-hm~2), dry matter accumulation (37.19 x 10° kg*hm~?)
and irrigation water use efficiency(IWUE) (37.3 kg*m™3) . There was a significant coupling effects of irrigation ration
and fertilizer on the tomato quality. the 1,F, treatment had a high content of V¢ content (27.05 mg+100g™") and ly-
copene content (71.53 pg+g™') and a low sugar-acid ratio (9.57), the soluble solids content (7.3% ) in tomato fruits
compared with other treatments. Based on the synthesis analysis, the I,F, treatment has high yield and good quality com-
pared with other irrigation and fertilization treatments.
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Fig.1 Different water treatments and weekly variation of ETj of tomato growth period
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Fig.2  Effects of different irrigation and fertilizer treatments on plant height of tomato
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2.1.2 Zm OR[E KA SR Ak PR 35 it 25 L 5
M L322 2 s o Bl 25 AR AR O3S 4, #5 A0 B 7
SR ERE N, 8 H 27 H.9 A 25 HAI 10 A 11
H, &b A 8%, 10 A 26 H, 7[R —iE e
T AN [A]E K S0 3 it 25 i LA AN R, Ry E
BUKETR, L M5 L f L & 4.5% F
9.2% ; ¥, NERPKE-TF |, 1 5 HA P b B[R] 22 57 5 2%

L AR5 ML A EE 1, A I, K 1.9% Rl 24.7% 5 Fs
JERKETR 1 I A2 B 1, F1 L AIK 17.5%
f11.7%. 11 H 10 H, 7 P =0.05 /KF T, #5401
AR EZER LF, 22 KN 14.93 mm, [ F; 11§
F LF, , {H HE K 5 A B 4 K, B 5 K R AR
AHF T A K F; 2285/, 4 11,35 mm, H
LF, 1% 24.0% .
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Table 1 Effects of different irrigation and fertilizer treatments on stem diameter of tomato
K b 7 i ZEH Stem diameter/mm
Imigation weatment Fertlizer quantity g 57 py 9 A 11 H 9 /126 H WAIH 10260 11410H
F 4.6la 6.65a 8.88ab 10.67a 12.42b 13.63¢
L F, 4.55a 6.52a 8.71ab 10.43a 13.36a 14.27b
F5 4.71a 6.68a 8.46bc 10.37a 11.23d 12.87d
F 4.78a 6.6la 8.76ab 10.51a 12.98a 13.72¢
L F, 4.66a 6.80a 9.18a 10.86a 13.62a 14.93a
F3 4.51a 6.55a 8.88ab 10.10a 10.68d 11.86f
Iy 4.49a 6.60a 8.18¢c 9.71ab 11.89¢ 13.01d
I F, 4.47a 6.20b 8.51bc 10.06a 10.92d 12.36e
I3 4.45a 6.64a 8.42bc 9.31b 9.56e 11.35¢g

TE R EUE AP IE (0 = 3), FFIA R F RS B P25 (P <0.05), P >0.05 25 A R#E, T,

Note: Values are means (n =3), different letters in the same column indicate significant difference (P <0.05), P >0.03, no significance. The same as

below.

2.2 ARKEEUFEEZENTURERE. "2
B EEBL K F AR AR 0
221 THREREERZE F2HHEREAR
(] 7K JIE 2% A1 X6 2 Aot AL bk T 0 Jot R AR i 1™ B 5%
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NERPKSE TR 1 R AAEAR T B L 1 1
I35 13.5% 1 32.0% . H ] 0L, Z i T4 ot 22
FRELTEAS [RIFE /K R AL /K- T ZR 0 H B S A5 58
HAER, LF, B TSR TP o R s, R
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kg-hm ™2, i AH BE T 9 B i R R AR A A B2
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x2 AEKELEXZERTHRRREN=EHN M
Table 2 Effects of different irrigation and fertilizer

treatments on stem dry weight and yield of tomato

K Ab i A i T B i s
Irrigation Fertilizer Dry weight Yield
treatment quantity /(10* kg-hm=2) /(10> kghm~?)

o} 34.16b 89.17b
I F, 35.92ab 98.30ab
s 32.69he 77.48¢
Fy 31.83be 86.25hc
L F, 37.19a 102.04a
F, 28.81cd 77.18¢
F, 27.80d 64.76e
L F, 26.97d 70.76d
Fy 24.77e 59.951

2 Al L, LF, AbB = et e, a5 3 102.04 x
10° kg-hm ™2, 7E [ —JE KT K0T, BiE it IS 5 1)
RO R R R AR 1 KRR,
F, 5 F, #Fs AHEG, 23000357 10.29% F126.9% 5 1, 7K
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Table 3  Effects of different irrigation and fertilizer treatments on quality of tomato

AR it HE A AR ETE Y YR C FHLLR AR AHHLER W2 L
Irrigation Fertilizer Soluble Ve Lycopene Soluble Organic Sugar-acid
amount quantity solids/ % /(mg=100g™") /(pgrg™) sugar/ % acid/ % ratio
Fy 5.4c 15.92b 49.20c 2.45¢ 0.3% 6.29d
I F, 5.0¢c 24.09a 62.05ab 3.12be 0.42a 7.42¢
F5 4.9¢ 17.59b 34.63d 3.52b 0.34ab 10.34be
F 6.9b 14.66bc 60.83ab 2.66¢ 0.30b 8.86¢
L F, 7.3b 27.05a 71.53a 3.35b 0.35ab 9.57¢
F5 6.1b 19.04b 43 . 1led 3.99ab 0.30b 13.50b
F| 9.7a 10.69¢ 41.13cd 3.32b 0.23d 14.42h
5 F, 8.9a 23.28ab 68.03a 3.83ab 0.28¢c 13.68b
s 8.la 16.90b 28.80d 4.33a 0.21d 20.62a
2.3.2 Ve WMEIALIAE, LM LE, B Ve 58 M Ve RS L ML A, 25 FK T 32.8% Hl

B, N 27.05 mg-100g~ ' R —WEKRZMET,
Ve 7 b 4 it JIE S8 04 384 I S 38 g B . 1 K
SKFETRL, B FF B Ve a0 F, BEART
23.8%F1 31.1% ,F, Al F; AbFE 5 F, Ab3H[a] 22 R 5
F L KK LR M B Ve &5 F, Mk, &
WITFHET 43.7% 1 26.9% , &% 4L PR IA) 22 7 %5 1,
IKAKET L F A Fs B Ve &85 F, #HH, 09 F
KT 51.6%M124.1% . 1E[F—HEAE & &0 T, #EK
HXT Ve g m 2 A RRLE, Fy IERPKE TR,

27.0% , % Ab PR 0] 25 53k 5] 2 7KOF 5 F, TEREHKE
T,L ) Ve & irfe s, i 27.05 mg-100g™", A0 HE T,
L HY Ve &8 nl e L IR T 10.9% 1 13.9%;
B IEEACE T, &AL 22 AR B3

2.3.3 &k WMEIWLAEN, LM LEF, HF
AL E s, N 71.53 pgr g 'y TEIR —HEK &R
ST AREL 2 B i Bl A it AT o 1 B 0 SR
FEAK. 1 K5 b B RS HE F M F,
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19.4% ,F, tb F5 I 16.0% ; I, KA 5AF T, F Al
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T o Fy BERKSER 1 T el & B L 1, B
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RS R L A% 6.9% , 1, I nl i P& & H
Iy FEAIK 12.5% , b B[R] 22 553K 21 5 35 /K75 ks AL
AT A Al AR S i L 1, FER11.8%, 1,
HY AT TR S B b I BEAIR 7. 9% , Ab 3R] 22 S A )
B E K,
2.3.5 AMER RTHVER,7EF—H#KE T, F
A LR 2 ek Bt it AT A2 1) 388 o S B4 s B AT, 15
TR L KSR F R E A BLER &
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F, M, 0 B R EE T 17.9% F1 25.0% . £E 7] — it it
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AR S L B 23.3%; F, IERKE T, L
BHRR SR T B 16.7%, 15 o T, BRI 20.0% ;
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11.8% 15 H 1, F#AIK 30. 0% , b 3] 25 e 5k 5] b 3%
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ARSI, AS [7] 7K S B /K it A 22 ) 6 B
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24.7% ; IR HAERR FL7E P = 0.05 KF L2
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