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Effects of irrigation threshold and fertilization on growth, yield and
physiological properties of fertigated tomato in greenhouse
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Abstract: For the purpose of exploring the effective mode of fertigation in greenhouse, the experiment was conduct-
ed to analyze the effects of different irrigation threshold and fertilization on growth, physiological properties and yield of
tomato. There were three irrigation threshold treatments including W1 (65% 0r), W2 (75% 05) and W3 (85% 6r),
and three fertilization treatments including F1 (low), F2 (middle) and F3 (high) . The results showed that the growth,
yield and physiological properties of tomato could be modified by different irrigation threshold and fertilization. Under cer-
tain irrigation threshold, the plant height, leaf area, photosynthesis and transpiration rate, dry matter production and
yield of tomato could be significantly increased along with ihe increase of fertilization amount, while excessive fertilization
was detrimental to the growth, dry matter accumulation and yield improvement of tomato. Under certain fertilization
amount, the plant height, leaf area and dry weight of tomato could be improved by rational increase of irrigation thresh-
old, while excessive irrigation threshold was not conducive to the growth, photosynthetic rate and yield improvement of
tomato. The treatment of W2F2 was most conducive to the growth, dry matter accumulation, yield and water use efficien-
cy of tomato. The experiment also showed that, under different water and fertilization treatments, there was a significant
linear correlation between the yield and dry matter weight as well as leaf net photosynthetic rate, and there was a signifi-
cant quadratic parabola correlation between the leaf water use efficiency and net photosynthetic rate .
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Fig.1 Effects of different water and fertilization treatments on plant height of tomato

2.1.2 @R B2 AHEEEARFEEKTRM
MERERXMFAMERME R, HE 2T, EES
MR K, KA B E A T AUERZERE 0 , 4028 H)
HWERMENRKEBEH KA, 3 A 23 B4
KU, SR ERH EHREERAEER, N3 A
30 H FF A& ER2E R ZE B3, BIFT AT (5

A 23 B)EREBBRK, Fit& B BHREE3
BK. ER—HEKTREMET, M 8 xF &5 &
FERE e 2 AR, KK T RAE
(W1),F2 1 F3 AT HF I ‘RS 3 F1
5 14.14% 11 36.99% , Fa B B Xt 2 7k o 1 B A9 B2 1
BE T BEKY; PHEKTRAE (W), 2 fl F3






80 TR XA FR

%31 %

H442.61 g-#k 1, FWR ok W3F2 F1 W2F3, 4 5l %
441.03 g- Bk~ 1H01 423.85 g- Bk !, WIF1 LB T9
BB BAK, X 303.90 g- k',
2.2 WAEREARK IR A X E M AR
FEK T BRAOMEAE AL BE X F A A B R AR
R S EAKS P ARERE W RLE 1 TR,
HGREW,BR6A 71 H(BERK)EKTRM XSG
BB EEERE SILFEUREKTR x EEE
BMABES, KRS LHEYXBNBEKFE, R

FREAEAET , SHK TR W1 A8, W2 1 W3
MEEEFEEE R KB RERBHNSILTE 25
MY 34.61% F1 26. 07%. 35. 12% 1 27. 36% .
83.67%F 51.54% , T W2 ZbERE - H 7K 43 ) %%
FERET 6.32%, W3 AFEA M H K F KRR
TFEAE T 7.10% , 7] 0., W2 b B8 )64 3 #2388 fn
B ABERNE MR, AWM H KSR A
BERKKER

*1 REARLEN KA TR KBEE, SFLSEFKS R AREOEM
Table 1 Effects of different water and fertilization treatments on leaf photosynthetic rate( Pn),
transpiration rate( 7r) , stomatal conductance( Gs) and leaf water use efficiency( WUE)

p g ¥ AR ERE SASE MK S R
x*—Fm WBEZKSF Photosynthetic rate ( Pr) Transpiration rate ( 7r) Stomatal conductance( Gs) Leaf water use efficiency( WUE)
Imgm::;nd Feﬂ;::um /(pmol m=2-5-1) /(mmol-m~2+5~1) /(mmol*m~2+5"1) /{pzmol * mmol =)
04-13 05-10 06-07 04-13 05-10 06-07 04-13 05-10 06-07 O4-13 05-10 06-07
F1 15.80de 16.28d 5.29¢c 7.56cd 7.02¢ 1.69b 0.24f 0.26d 0.03b 2.09cd 2.32ab 3.13cd
w1 F2 16.32d 17.02d 7.60b 7.06d 7.15de 1.72b  0.26ef 0.28d 0.05b 2.31b 2.38a 4.42b
F3 14.9¢ 17.21d 5.19¢c 7.08d 7.23d 1.33b  0.25¢ 0.25de 0.02b 2.11c  2.38a 3.90bc
F1 20.04bc 21.62bc 6.04bc 9.68ab 9.83bc 1.78b  0.46ab 0.45ab 0.03b 2.07d 2.20c  3.39¢
w2 F2 22.66a 23.48a 10.94ab 10.25a 10.21a 2.13ab 0.47a 0.47a 0.04b 2.21bc 2.30b 5.14a
F3 19.12¢d 20.55be 11.23a  9.15abc 9.38cd 2.23a 0.40bc 0.43b 0.25a 2.09¢cd 2.19cd 5.04ab
F1 19.79¢ 20.79b¢ 5.81bc 8.32c 9.45¢c 1.91b 0.30de 0.42bc 0.03b 2.38b 2.20c 3.04d
w3 F2 20.81b 21.97b 6.44bc 8.67bc 9.76bc 2.03ab 0.40bc 0.45ab 0.05b 2.40ab 2.25bc¢ 3.17cd
F3 21.03ab 22.63b 6.53bc 8.65bc 10.06ab 2.08ab 0.35cd 0.43b 0.03b 2.43a  2.25bc 3.ldcd

BEHRB(PH) Significance test (P values)

HK TR Imigation threshold  <0.05 <0.05 0.158  <0.05
HEAEAK Y Fertilization level <0.05 <0.05 <0.05 <0.05
K TR x HifBKF
Imigation threshold x 0.808 0.628 0.629 0.857
. Fertilization level

<0.05 0.326
<0.05 <0.05 <0.05 <0.05

<0.05 <0.05 0315 <0.05 <0.05 <0.05
<0.05 <0.05 <0.05 <0.05

0.619  0.556 0.72 0.682 0.497 0.564 0.674 0.493

E:RPHENFHE(=9), AFIARFRERRBERER (P<0.05); BEHRB PEET P<0.0S ERE%, P<0.0l EREE

E,P>0.05 ERFB¥E. TR,

Note: The data are mean values (n=9). Different letters in the same column indicate significant difference ( P < 0.05). Meaning of P values in signifi-
cance test: P <0.05, significance; P <0.01, markedly significance; P >0.05, no significance. The same as below.
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