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Abstract: Taking ornamental tomato ‘red pearls’ as materials that were cultivated with plastic pots of 5 different
volumes,in order to explore effects of root volume on the growth and development of ornamental tomato. The results
showed that with the different root volume, the growth index and the photosynthetic characteristics were significant
difference,all its plant height, stem diameter, dry and fresh weight and root activity were increased and then decreased
with smaller flowerpots volume. From the fruit setting stage to fruit mature period,the increase scope of T3 plant height
(29.6%) was the biggest,and the increase scope of T2 stem diameter (41. 48%) was the biggest;the root activity of fruit
mature period was obviously lower than fruit setting stage,and the fruit setting stage of T4 was the strongest, reached
57.17 pg+ g ' + h™'; with smaller flowerpots volume, the Th of ornamental tomato increased, the WUE reduced
gradually,the Gs,the Ci,and the Pn all increased and then decreased,each the Gs and the Ci of T4 were the highest,and
T1 were the lowest;the Pn of T2 was the strongest. With smaller flowerpots volume, the per plant yield was increased
and then decreased,the T3 was the highest with 181. 24 g,and the T5 was the lowest with 124. 6 g;the titratable acid,
soluble sugar and vitamin C all increased gradually. On the basis of the above analysis,the flowerpots volume of T2 and
T3 were suitable for the growth of ornamental tomato.
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WERESLREMY T Bifffr, DR HPE Fl
B At B8 H A 1L IR | H A<FE 1K, 0. 8 £% Hogland (LA
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Table 1 Four different nutrient solution formula of macroelements
&/ (mge L) Ca(NO3)2 » 4H20 KNO3 KH; POy MgSOy4 « 7TH2 O NH4 Ha POy CaSOy4 + 2H20
Hogland 945 607 — 493 115 —
SRS 236 404 — 123 57 —
B 2 i 945 809 — 493 153 —
HERAHE A — 322 150 150 — 750
*2 ERRMETRBRAERS 1.4 Bt

(BBLF7EA)

Table 2 The nutrient solution formula (formula of
trace elements in the general)
BERBPHREYEE
/(mg+ L71)
30. 00

HERWPTESTR
/(mge+ L71)
5. 60

wEWHEK

EDTA-NaFe( &4k 14%)
H3;BOs
MnSO; + 4H,0
ZnSOy + TH2 0

2. 86 0.50

2.13 0. 50

0.22 0.05

CuSOy « 5H20
(NHy)6Mor Op4 « 4H2 O
L3 THEMNE
WS E T E A E R A ES-3002H HL 7K F 5
pH I & 5k A FE20K pH 15 B 5 R A I 52 Rk F
FE.30K PLUS ® G R A HE dh 5 8 F7 W B0 BURE 3
10 d 3 1Y H A E SR N JTER HIE R A B
TRER ST I A 525140 Dot BE ™ s P T 3 5 SR B B SR
FERmREE 43 o 6 BE BN 5 Ca Mg K JRF I M43
SEEEEEDT 540 d JFWEER, W RE M & TR AR b kA
R C AR mIRE R AR 2 s Al I v pl & 2 i I e R A
AT s FT P IEEE E B  I 5E R % S5t i G205
B IR EL S B ER AR . @RS
BB rp A -5 0 2K el B ) B AE T A5 36 R T8 R A4
RCR.

0. 08 0.02

0.02 0.01
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Fig.1 Biomass increase of different nutrient solution formula
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Table 3 Effect of different formulations of hydroponic nutrient solution spinach biomass
593 i A3 o BB/ (g e BRT D WFEEE/ (g R W b TR/ (g Bk D R TR/ (g Bk HRIE
Hogland 10. 00+£0. 00a 10. 58+0. 12a 1. 1340. 05a 0.70+0.0la 0.49-+0. 15a 0. 70+£0. 22a
B 7 1Ly iey 10. 00+0. 00a 7.92+1. 97ab 1.2540. 31a 0.59+0. 14a 0.1040. 02b 0. 1740. 00b
EEN 9. 0040. 00b 9. 9040. 02a 0.99+0. 01a 0.62+0.0la 0.070. 01b 0.12+0.01b
HERRAITE A 10. 004-0. 00a 6. 42+0. 32b 0. 95+0. 02a 0.51+0. 0la 0. 080. 00b 0. 15+0. 00b

R B)BOR 5 R IR A R R R R AL R R 22 5k B 590 B0 B E MK, TR .

2.2 IN[RIBC 5 XoF 7K 3 3 3 o Jo ) S i)

YE 8 BB & PR SRR B 3 , B 3 il 4% 32 R 1
E A PR R B S5 W A 2 B AR 43 (B 3 R W K B Ak 1
THERRERM DA SR . SRR ISR
RIEEE IR 1, — R 3 000 pg » g ' KL,
MR 4 FTLIE 4 FhEC 7 A0 38R 353 1 & TR 8 bR R
2 5, X TR [FE SR MR G 7 7K 35 SR B S AR 3R
2 , Hogland™> H s 11177 > H Z< fil 38 >8R e K H-3E A,
AR KSR A BL 7 SR = & &K A4 I 8 7T g2 Aic 7
N TR & BRH R K, HE&mM WA 8w, E
HREM TR I, BEE SN LR AR, B SRR PR
FRER RS ERER 1) B BRI LG I, s, 5 H A
LR FE 7 AH b, H AR 7 BAA AR BB &K, i

F) 242.6 mg » L7 (HANEREE & B A B 1K, v REAY IR
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R 2,3 5 1 AH B 450 78 A 32 P OB 98 — B0, BBk L
WRE S5 R R AL T BRI R v e
ERTE 4 MR LR 2R B E KT fAER CAl
DABHIWTECREY) N-E AN 31k & W& B T B 0 » 4 Fi e
FHfAERCEHERERBE, HARERE 7 &&, 95
5= H A IR BC 5 /Y 1. 24 4%, Hogland Bt 7 i) 1. 73 £5, 48
BRKITZE AT 2. 36 £%,3X 5 H AR H A< 1L R
2 FPTC 7 R LA 56 A — B Y LN, Bl S5 L
IR AR CHE LAY EHEARSELER
N B E R K ISE A> H A8 b i% > Hogland >
H s 11y

&4 A EVE Fr L 77 3 7k B 7R 3 B AR AR E 7 i
Table 4 Different formulations of hydroponic nutrient solution spinach quality indicators
[Tw: R/ (ug e gD AN/ (mg - g~ 1) BER C/(mge gD PR/ (mg e g~ D)
Hogland 3 918.08+29. 66a 4.36740. 21a 0. 9380. 02¢ 7.379740. 02¢
A A i 1 987. 58+184. 29¢ 4.53740.0la 1. 625-£0. 07a 8.28240. 14b
ZEIT 3 075.68+127. 74b 4.279740. 08a 1. 313+0. 12b 5. 00940. 00d
EFRKMHE A 1 367. 85+97. Olc 4.221740. 24a 0. 6880. 05d 9.37740. 31a
2.3 AREFEBITIEREBEFRTRMAREY KBR300 Hogland™> H 2 IR > 4R R K
R M2 A> H AR 4570 % A AR O H A8 1L ig 548 R

B IRTLR A AR BRSO 77 20 i AR E
BUARAR Ml ZE R TR ARG » B8 R O ) P8 3R BB A5 S B e 7
W E A . BN R S J7 B B IR A R B 3R T R
AL 5 ATLLE H RO BRI ROR H A 1 IgF i
J7 i » Hogland Y2, H 7 bl 1AL 77 /) s B VB 2 P

RAFE A2 MHEEFHY, ¥WEERTHER T, HA
B 7 B, H o H A LR i 7 A 40 %6 86 e R A
R H A L0 B e iR » 2 H AR R B 7 Y 1. 04 %, 2
ERIR RIS A B 2.54 £%5,{H5 Hogland Bt J5 4
EZRK,

x5 BEFRTEMAYE
Table 5 Efficiency of each element
593 R B R R BRRR
Hogland 0. 64640. 005b 3. 74740. 098a 1. 245+0. 049a 0. 868+0. 031b 4. 32540. 022b
B A< bk 0. 37440. 002d 1. 434=+0. 022d 0.51140. 031d 0.536=40. 013c 1. 76740. 024d
H 7% 1L iy 0. 8834-0. 036a 2. 82940. 000b 1. 110+0. 060b 1. 336+0. 314a 4. 48140. 101a
HERAHE A 0. 524=40. 005¢ 1. 826+0. 002¢ 0. 7504-0. 040c 1. 32740. 059a 3.56440. 025¢

B ERTRAABR =LY/ ERNERTEBOR.

29

ineprint.cn

PDF C{H4fiH] “pdfFactory Pro™ i/ RAG)E www.f


http://www.fineprint.cn

- PR ER -

wF @ ¥ 2016010):27~31

2.4 FETF ERG 3T K B S AR B SR VR T O
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C AT N AT PR3 3 TR AE IR 1645 » it A R 18
PRZRERCR R K, AT LSRR P EHE T IR AL 2R
JE AT E R 0. I BRAETEAR 48 45 8 45 T el —
B R E R IEAR BEAT R AL B , B 7R BTG 46
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Table 6 Different evaluation parameters spinach
statistics nutrient solution
giiti
TR

FIMH B/ME BoRHE PRy
X1 1. 000 0 0.737 5 1.215 4 0.217 78
Xz 1. 000 0 0.554 4 1.5838 0 0.502 14
X3 1. 000 0 0.603 9 1.426 7 0. 361 41
Xs 1. 000 0 0.667 8 1.250 2 0. 246 90
X5 1. 000 0 0. 969 3 1.043 1 0. 032 02

X1 ot EEETR X TR Xs MR C. Xs HTHEHEAR. X N
. TRA.

2.4.2 IR AR BRI LA B B
Prid BERS A AR AR AL AU AP | o JROR A F8 A ik 4
B HULAEE G 1845, FF BB 2 [a] A AR 5C , DR o T L
3BT RIAE AR SE B B0 48 b ok S S PR R L

R FRBRFEFREIIENSHEXER

Table 7 Different nutrient solution spinach evaluation

parameter correlation matrix

X1 X3 X3 Xy X5
X1 1. 000
X —0. 953 1. 000
X3 0. 201 0. 105 1. 000
X4 —0. 766 0. 648 —0. 385 1. 000
Xs 0.121 0.108 0. 781 0. 097 1. 000

SEFH IBM SPSS Statistics 20 # /4%t 4 Fh g bRt 47 3 8%
AYAYMTTTE, SR AR AR R AE ) B L TTRRR BT SRR I
8, Bl 2 DNFEW I BT ZETERIAE] T 88.838%,
FEE T 8550, HIL B &R B KE ARG,
NETARERAE BN B —ES £ HTTERR 2
52. 738 %% , He AR [ £ Fp 448 (B A K ) 40 B R b A
FrE (X)) JAEERER (Xo) AT R A (XD . EH 2 R
—0. 602.0. 547.0. 541,3% 3 A&7 AR 7 R T A
)8 SR T M SR R, S — E A& NER
BB, ERMBRRE S &R, BT 5 — 20 .
BT RS TTER R 36. 100 %% , 4RAE ] B 4 SHE
KE B ATEERER (X)) AR COX) T MR (X)) .
BB — R — E RIS AT RS A
Ay RN 9, F B/ R0 iR 2 H AR E
75 » Bl 2 Hogland B 7, BGE A 3% 327K K5 /Y Fe I
75k HAR R

*®8 FERSRBITHE

Table 8

Main component coefficient and the contribution rate

% Xi Xz X3 Xy FEAEAE TR/ % RitwwkE/ %
f —0. 602 0. 547 —0. 201 0. 541 —0.072 —0. 602 52.738 52.738
f2 —0. 054 0. 260 0. 677 0.019 0. 686 1. 805 36. 100 88. 838
®9 AEEFEFRRERBRETEE——ENS ENEA/S
Table 9 Different nutrient solution quality and yield of spinach on one or two main ingredients of the composite score

e Borats B—ER B ERAY LAY frk

1 Hogland —1.305 0. 787 —0. 405 4
2 H A< b i —0. 649 1. 495 0.197 1
3 H 25 Ly ey —1.305 1.079 —0. 300 3
4 RS A —0. 261 0. 915 0.192 2

3 Hi5itit

7R 5 B BN KRR 2 B R, Tt
I T E TR BRI LA A AR PR BRI, R A R A
FEEFORE. ARECT SRR & T —E
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A bl 1L 77 HEOE s 3 T E S5 AR . Hogland FCJ7 2 3%
T H BRI AR £ & B Hogland BL77 iR, AT BE S
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Study on Different Nutrient Solution Formula Hydroponics on Spinach Yield,
Quality and Major Elements of Consumption

WANG Rui, HU Xiaotao, WANG Wen’e,SU Yuanjun, QIAO Yuan,ZHANG Dong
(1. Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas, Ministry of Education,Northwest Agriculture and
Forestry University, Yangling,Shaanxi 712100)

Abstract; Nutrient solution provides complete nutrition, soilless cultivation of vegetables than traditional cultivation
methods with high yield, good quality, etc. , while the nutrient solution formulations affect vegetable growth, yield and
quality. With spinach as test materials, use hydroponic plant factory test, apply 0.8 times Hogland, Japan Yamazaki,
Japanese garden tries, South China Agricultural University and other leafy A four leafy hydroponic nutrient solution
commonly used formula, compared to spinach quality and dynamics of biomass. The results showed that 0. 8 times the
weight of the largest fresh ground Hogland recipe, Huanong A was minimum; the largest underground fresh weight
Yamazaki formula, Huanong A minimum; try the recipe spinach garden low nitrate content of soluble sugar, vitamin C
contents were the highest, biomass was also larger;nutrient use efficiency Yamasaki recipe highest principal component
analysis method for multi-index comprehensive evaluation, the highest scores were four formula suitable for spinach
hydroponic nutrient solution formula.

Keywords : hydroponic spinach ; quality ; production; element utilization efficiency
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