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Effect of Formula Fertilization on Growth, Yield and Quality of Mini- cucumber in Greenhouse
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Abstract
optimize the fertilization method of greenhouse mini-cucumber production.Cultivar of “Jinmei 3” mini-cucumber was used for greenhouse test.

To elucidate the effect of formula fertilization on the growth,yield and economic benefits of substrate-planted mini-cucumber, and

Five different fertilization methods were set in this experiment.The cucumber plants treated with different fertilization treatments were grown un-
der the same growth conditions.The growth parameter,yield and fruit quality of mini-cucumber were measured.The results showed that the T,
treatment which was phosphorus content of organic fertilizer as the benchmark , insufficient part supplemented with inorganic fertilizer and the T,
treatment of organic fertilizer potassium content as the benchmark , insufficient part supplemented with inorganic fertilizer were significantly bet-
ter than other treatments in growth.The yield and economic benefit of T, and T, treatments were not significantly different from Ty treatment
which was used inorganic fertilizer formula fertilization ,and were significantly better than the T, treatment which was fertilized by Hoagland nu-
trient solution and the T, treatment which was used single application of organic fertilization. The quality of T, and T, treated mini-cucumber was
significantly better than Ty treatment. Combining comprehensively the indexes of growth,yield, quality and economic benifit,the T, and T, treat-

ments of organic and chemical fertilizer application performed the best in all treatments.
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F1 HLERFAVIEREL R
Table 1 Physicochemical properties of test substrates and organic fer-

tilizers

N AL A Total Fk i Available
e s y  Orsanic content // g/kg content // mg/kg
Types matter

% N P K N P K

MR 674 1658  6.63 2.04 266 475 1.90 23.70
Matrix
FHUE 811 4894 14.42
Organic
fertilizer

9.80 19.15 120.54 1 114.61 5 768.96

1.2 REEE A E R R e s R
R LA AT AR E 2 0 LR E R Tk
IRAL AR (KX FEXEh 32 emX 14 emx33 cm) ,
AR — MR, IR 13 L3R/ MR R, KATHE 80 em /My
HE 45 cm, Bk 1 40 em, 74 33 000 #/hm?, LI BARFE RN
A% U 118 ST A i IS 5 AR Ay ) 5L 2 35 SRk 435 B I B A7 7= o
(1000 kg) N, P,0,  K,O #f #£ &t F 4> 5~ 2.7, 1.0,
3.3 k'™ I R AR EE TR H AR ik 60 000 kg/hm” it
5 AR AR, B REFRFRE TR 60 Bk, BEHLIX 41 HES ,
23k, I AU A H i 40% 09 el AR , B A7
HRAFIR 20% 11 HL 5% it 3 K, 55— W2 /8 M [ B 30 d 3
i, 5 2 WOREIRE 15 d 3B

T, Zb3: % # Hoagland SRR DV, IR ¥l £ M iE &
Iy, 25 PR R 2 TS A A K RIUIE 6 A K T TR 178 R
34 LB

T, AR FGATHLAE , #52 1 m® LR AN 30 kg A HLAEAE
SRR AR T, VU] B JES HE FH 20 400 g, SR 45 Bk 200 ¢ 4
HUIEAE M AR, i 3 U, W] Ak it FH A HLAE 1 000 g,

T, AR DI ALAC Al 2 5 oy e, A JE 3550 O AILAE
SeAh e, ) BRI A A HLAE 510 g, AR (JRE ) 15.38 g, 47
M (BRmRes)3.27 g

T, Ab3E : DA PUIE R & o0 3 B &, R 2 3B
JEHILAE Sk b 72, 0] 20k 4 it FH A HLAE 636 ¢, RE (JR )
1533 ¢

Ty Ab3 2R F TC AL 4 BE 5 i A , DU) B ik 2 ite P =0
(R#E) 15.67 g, BEAL (A BE AR 45 ) 20.33 g, £ AL (HR AR B )
16.67 g,

FIAHUIE PR A S, ) PRk St A LI 45 kg,
AFFESERRIEOL , WAL BER 45 25
1.3 #EEIE 20184FE 8 H 9 Hill4T# KA FRFh2E,8
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CEM)F 40 ) AR EICGEME 70 D) % —K, BREN
AT, 9 H 23 HIFGRIOR, 12 A 3 H Rlirsese, Hith
BRI H R
14 MEMBSAZE HEHESER: SRR H—
HRRREN 15 bR, TR SR AL TR AR 7, AR A K R
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Table 2 Effect of different fertilizer treatments on the growth of mini-cucumber plants

fhg Mid eyl I AR RERDE S ST fizyi:d] S —MEAE T L
Treatment Plant Plant diameter Leaf area Number of Total plant First flow- First female

reatmen height // m mm em’ plant node dry weight /g ering time flower node
T, 3.88+0.08 a 10.44+0.43 b 481.53+9.27 a 51.83+1.01 a 72.13+2.80 ¢ 09-19 11.0
T, 3.54+0.03 b 11.52+0.62 ab 479.01£6.60 a 49.58+0.73 a 67.93+2.02 ¢ 09-17 10.6
T, 3.87+0.04 a 12.30+0.28 a 481.97+15.30 a 52.75+0.38 a 85.84+0.97 a 09-17 8.8
T, 3.89+0.09 a 13.36+0.35 a 509.97+13.46 a 53.42+1.04 a 89.37+3.44 a 09-18 9.0
T 3.91+0.08 a 11.49+0.26 ab 476.014.94 b 51.42+1.92 a 81.36x+1.71 b 09-16 9.6

[

T : PRIV T BE2R AN [RIAR ) 22 5 . 25 (P<0.05)

Note ; Different small letters in the same column indicate significant differenes between treatments at 0.05 level

R3 TEMEELEIRRERMN FAESBRIEN

Table 3 Effect of different fertilizer treatments on photosynthetic parameters of mini-cucumber leaves

e TPE— HOLA R P, LR G, Wl CO, 1K C, IR T,
Treatment SPAD wmol/ (m’+s) mmol/ (m*+s) pmol/mol mmol/ (m*+s)
T, 43.44+0.39 a 18.31+1.17 ab 0.14+0.02 a 124.82+34.81 a 3.67+0.51 a
T, 30.38+0.43 b 17.92+0.70 b 0.16+0.03 a 161.08+22.29 a 4.35+0.52 a
T, 43.96+0.90 a 18.70+1.02 ab 0.16+0.02 a 182.21+37.01 a 4.39+0.72 a
T, 43.13+0.83 a 20.82+0.07 a 0.18+0.02 a 156.12+19.03 a 4.54+0.35 a
T, 45.88+1.50 a 19.15+0.38 ab 0.18+0.03 a 185.49+33.21 a 4.33+0.24 a
T : [FFUANFING FREFR RN [RIAL B 22 57 1. 3 (P<0.05)
Note ; Different small letters in the same column indicate significant differenes between treatments at 0.05 level
F4 AEHEAESERTRREN 2
Table 4 Effect of different fertilizer treatments on yield of mini-cucumber
L) \ES AR bk P& B A
AL i i Equivalent yield
Treatment Single cucumber Number of Total yield “quivalent yie
weight /g single cucumber per plant // kg per hectare // kg/hm’
T, 76.44+1.22 a 15.28+1.20 be 1.09+0.11 b 35364 b
T, 75.41+2.31 a 1091142 ¢ 0.85+0.13 b 28 326 b
T, 71.86+2.84 a 22.46+2.10 a 1.72+0.20 a 56 662 a
T, 74.60+0.97 a 20.57+2.90 ab 1.70+0.08 a 56 224 a
T 71.14+2.21 a 23.05£2.01 a 1.72+0.21 a 56 664 a

[

TE : [RSNGB AR Ab B ] 22 5 i 3% (P<0.05)

Note ; Different small letters in the same column indicate significant differenes between treatments at 0.05 level

24 AEIEIEALEIEMEAMRIRMEHZIE MRS T SRR TR IE R LI T, 4b P, 03 T HAbAL
LI, T, Ty AT, AEBRRRURBUTOCRSEHEA R C SER S ML, T, T, 5 T, B Z R EF2ES. W, T,.T, 5
EERERT T, M T AR, AFMAC A B IR B R T, LSRRI T T, 5 Ts AbBE,

PERE T PR A B 2 e e e . ATl
#5 TREIMERAEFREMRER RO

Table 5 Effect of different fertilizer treatments on fruit quality of mini-cucumber

s 5 C EIR e AL i T
Treatment Vitamin C Protein Soluble sugar Soluble solids Hardness Dry matter

mg/ kg mg/g % % x10” Pa content // %
T, 64.8+1.6 b 1.28+0.06 b 0.88+0.07 a 4.14+0.04 a 13.67£0.19 b 2.670.19 a
T, 82.7+1.1 a 1.69+0.03 a 0.96+0.08 a 4.10+0.13 a 14.93+0.06 a 2.62+0.11 a
T, 83.2+1.6 a 1.66+0.04 a 1.01+0.06 a 4.14+0.23 a 13.56+0.40 b 3.13+0.48 a
T, 81.6+1.5 a 1.68+0.04 a 1.00+0.05 a 4.16+0.20 a 13.40+0.60 b 2.88+0.09 a
T, 69.1x1.1 b 1.23+0.11 b 0.85+0.01 a 4.09+0.22 a 13.06+£0.02 b 3.05+0.26 a

TE : [RSNGB AN [ ab B ] 22 5 4. % (P<0.05)

Note ; Different small letters in the same column indicate significant differenes between treatments at 0.05 level

2.5 AEERLENRFEERZSFUHEORIE EH2E 60.0 0/kg, JRE 2.0 50/ kg(BR RS HAL TR M
TR HOCE AN 0 LK BIREE 5.0 o0 ke, BERR — BT %) VEIRIN AR T 0.014 J0/L; A HLAE 7348 40 ke, 41
15.0 Jo/kg, i R 5 7.0 Ji/ke, AR BF 5.0 Ji/keg, B G B 36.0 I, BARHT 3.0 I/ ke, i WEIREYS 2.0 S0 kg, o il I £
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Table 6 Effect of different fertilizer treatments on economic benefits of

mini-cucumber

EREHEA I o
Qb l‘ﬁenﬁrii%tion Jrht JAi i
Treatment expense Yield Output value Profit
atme ﬁ’;hmz ke/hm’ 56/ hm’ 55/ hm’
T, 15 741 35364 b 318275 b 302 534 b
T, 24 948 28326 b 254937 b 229 989 b
T, 16 500 56 662 a 509 961 a 493 461 a
T, 19 899 56 224 a 506 011 a 486 112 a
T, 4019 56 664 a 509 976 a 505 957 a

T R A IR A R = BG4 1H 45
Note : The profit is not deducted from labor costs and depreciation cost of
greenhouse facilities

3 #it5itie

3.0 AR ERE NERE RO EHUEXED
AR T B (ER YT FH TG TLIE 25 5 3 - 39 0 A P S5
AR 3 2 P 5 v A s g RN AT A A L
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55 25 KA B0 T B 5 BT R R, R A LA L
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PR, X GRS BRI 4 R — 8, S A Ak B
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P A 309 277 H AT U0 SRR R 10 1 2 I, AT X 72
TR T EL T ORI, 5 B S 24 5
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It T me T
2 JE R Reducing Ve & Weicht iR i
T A B C D Decay sugar Ve content 8 Titratable
Test No loss rate
h : rate // % content o/ke ”0/ . acid content
kg i /L
R, 4.666 3.000 1.667 5.333
K, 0.650 0.490 0.547 0.508 A>D> C>B
Ve o K, 0.431 0.471 0.533 0.571
V, content //g/kg K, 0.424 0.544 0.425 0.426
R, 0.076 0.024 0.040 0.048
BRER K, 3.96 4.23 4.35 4.28 A>C>B>D
Weight loss rate // % K, 4.57 4.20 4.29 4.31
K, 4.24 4.34 4.13 4.18
R, 0.203 0.047 0.073 0.044
TR A K, 15.0 14.4 13.6 14.7 A>D>C>B
Titratable acid K, 14.0 13.8 13.6 13.2
content // g/ L. K, 12.8 13.6 14.6 13.9
R; 0.733 0.267 0.334 0.500

g T A A, BHL L 22 0K BB T LB R T R, RIS R i
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