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Mineral element absorption, distribution, and growth of nutrient film

technique cultured tomatoes with varying nutrient solution ratios

BAI Rongrong, GAO Yanming, LI Jianshe, WANG Lan, ZHANG Xue, LIU Junli

(Ningxia Modern Facilities Horticultural Engineering Technology Center, School of Agriculture, Ningxia University,

Yinchuan 750021, Ningxia, China)

Abstract: Jingfan 302 in nutrient film technique,which was seclected as the research object, was set with four
different treatments: the Japanese Garden Test (1.0 time), the Japanese Garden Test (2.0 times), the Japanese
Garden Test adding CaCl,-2H,0 (1.0 time), and the Japanese Garden Test (1.5 times). On this basis, various
mineral absorption and proportion of different parts of tomato plant,quantity and yield for different treatments
were compared and analyzed to screen out the most suitable nutrient solution formula. Results showed that the
Japanese Garden Test adding CaCl,+2H,0 (1.0 time) significantly promoted (P<<0.05) stem growth of tomato
plants, and compared to the other treatments, increased (P<<0.05) dry matter quality as well as accumulation
of mineral elements in tomato organs. Accumulation of the mineral elements K, N, and Ca in the plants was
much higher than (P<<0.05) Na, Mg, and P. The content of elements in the leaf, stem, and petiole were more
than (P<<0.05) the fruit stalk and roots. Nitrogen was mainly distributed to the fruit stalk, P and Na to the
roots and stems, and Ca and Mg to the leaves, stems, and roots. The Japanese Garden Test with CaCl,-2H,0
(1.0 time) increased (P<<0.05) individual yield 4%-13%. Overall, the Japanese Garden Test with CaCl,-
2H,0 (1.0 time) treatment not only increased dry matter quality of the plant parts and promoted accumulation
of mineral elements, but also increased the yield and flavor of tomatoes using nutrient film technique. [ Ch, 2
fig. 5 tab. 22 ref.]
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VE R e WAETE SRER, SbEEE | SR Lycopersicon esculentum 32 E\JH 3 & BB H PR, B FHRW
R (nutrient film technique, NFT)JE/KIEH)—Fh EZOEIE 0, Re4R e Bail R/I6 01, feiFta bk
AR BT R, DA s A0 da AR S AR ™ Rl AN 555 01 1 30 58 A T A % 7 i 14 328 7 g
TRT LRGP KRR RS BT E N R, B A B K N AR AR 7 e W 26 i ) o 2L
FMt . R i S RO B A AR A AR B AR 7 R Al S S OK R R, A7 BT A BRAR
(AR 7 B B R B B SR M . T BT R BAEYAE K R BRI E SRR, SR EY i B I
HERER, TR BUE IR ICR SRR R, SCEL0 DS SR i X B AR, 04 e R S 6 BT )
KB ABFFLAZE M 2T 3027 Lycopersicon esculentum ¢ Jingfan 302° “Rifhf, HCEANIRE FRIREC LY
XFF AR ARG . BT R A R AR SRS B B RS, A ROR AR S BT TR A R AR R A G
PR, T 1 B e A He ], DO AE 7 bl SRR NFT 8535 0 82 e

1A

1.1 REHR

R T 2018 47 3-7 AFET E A % W 2 7= b BRI & X AT, R0 % S8 A B B R % (23.0 m
x 18.0 m), ARIEAEHLAE A 20.0 m x 35.5 em x 10.0 em, AEJEAHE 20.0 m x 100.0 cm [ 5 1 5 (15 4
)5 20.0 m x 35.0 em WTCLiA, B AR T8 SRR 30 5 T ARG SR IE, TG AT UK,
RPRIEE TR R, [ 500.0 L BUEM#RFEALIE, IPIEAETRTE 9/10 AR A L, FiitE ke
FEFF R 8.5 em x 8.5 em x 6.5 em M AARELE 2, 8IS (PR Sk Al , LA BRI ZE &

BERTEA T 3027 MALE T ARMBL A SR rhO st MR, BB, JERRAERA, SRR
B, BB 220.0~260.0 g; EATHOREEL dui Mil JERAL S . PoRAAEMIREER Tm2a FERALE i
SAMELT ) IS BRI Bl ER H AT
1.2 RKIwigit

PRI T LR B IR T H AR 1.0 B, HAREC fb# gl iR . EKBRIREE 492.00 mg L,
B & 152.00 mg-L", VU/KAERRES 944.00 mg L™, 4R HH 808.00 mg-L™, HhiEtE N, &
3.00 mg- L™, BF4%4% 0.50 mg-L", 5% 0.05 mg-L™", 4 0.02 mg-L", %1 0.01 mg-L"', R46R F 5 4Bl
XA, s 4 MR 1) BARREK 1.0 AR E RS I (ck); AR 2.0 3447 (T ; HA
Peli 1.0 AT INGRARES (), A SRS BT itk BE S ISR 6 18 ; H AKX 1.5 B0 f PR e A Lk
(Te), FA SR bR BT Rk B2 OOk 7-8 [8fiE . e /NX 3 A A3 JEAE 37 Bk /DX FilErE e
VKRS 5 d, $RPTIRE M E SRR L T, EFRECRH 24 h B2t =X, i nri& 15 d
PR HE TR, SRR T d R 1R,

1 AEAREEFRERILRBSE
Table 1  Different treatment nutrient solution ratio and conductivity
Lbz BRI
ck HZRER 1.0 #7, 5% % 0.20 S-m™
T, A Al 2.0 By, A3 0.38 Sem™
Ty HARNR 1.0 SR A b ss, 3500 0.31 Sem™
Te HAEE R 1.5 A A A L, EAEEEE 1 HR SR K EAS 15 em 71, T p wip £=1.29:1.00, HF%H 0.26 S-m™;
551 HURSHR K EHAS 1.5 om 258 1 BURSTRIRET, T332 p gip £=2.50:1.00, HSR{EHR 0.53 S-m™; £ 1 BURIRILE
RIAEE, JHEE p i x=2.00:1.00, B FEN 045 Sem™

1.3 MEMEKRFZ*

1.3.1 FARIBAFGNE AR ZE 5 BT, 0 & APk R (CERSE 2AEbR A s T ), ik
AN e ZEH (50 2 FER T 1.0 em 4b)

132 AMRTHRES RAFGMNE MR S EEN, B4 bk, 2R, 25 5 s, SRR
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7, IEFIEAEE, FHTCIAI (K-BATOOR )Ml 5 nT 1 B4 i, FHAREE He ikl e 44 K C
JEE A, BEALUSCAR LR 10 A~ AbFE, 105 CAF 0.5 h, 75 CHLTEMRE, MIER . B, 821, &0,
B CBEREAVEL, A TR RAEARD TR

134 &% AL 1 IR RN 5 MR IR, MRS R R, REHTE
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1.4 EiEAIE

K Excel 2016 HIECHE {6 FH SPSS 21.0 B4 EAT 7 25 50 M FAH St 20 #r

2 HEREHT

2.1 AREEXFEE KSR

FHE 2 I, FEiiAipk =Mt . AR B AR T R B O SRR T R B A R, B Ty
ACHRETA R, IS R, B B B B SR I R AR i A T AR B, S in&lfk
F5 I T SR, T bR R AR B2 T I (P<<0.05), 1H5 T, 1 Ty A FE 22 SR 2 iR
WSRO AL, AR THRENAR, BT DR R ER R T  MHEE TR, X R4
ST i 2 R (P<<0.05)

®2 AELEMEMHES. ZAREYERIIT
Table 2 Effects of different treatments on plant height, stem diameter,and biomass of nutrient film technique (NFT) cultured tomato

AT BUR (g B

S ul

7
E3t

7

AbP BRE/em ZE/em —
it} ES I =s A LA
ck 132,64 +342b 15.32 + 0.86 a 427 + 022 a 1853 £+ 035 b 31.37 + 047 ab 9.67 + 0.09 ab 437 +0.09 a
T, 137.02+2.02ab 1533 +090a 393021 a 19.03 £+ 094 b 2623 +123¢ 833027 ¢ 3.47 £0.20 ¢

T, 13840+235ab 1694 +083a 459+017a 2333+055a 3593+072a 1037+030a  3.80 + 0.12 be
T, 148.04+£597a 1612+054a 440+020a 1857 +054b 28.60+046bc 850+064c  3.93+0.07bh
VA . R B R AL B ) 22 5 L 3 (P<<0.05)

22 AREAEMEHRARIRTERRENSERHNHM

WE 1R, 0 FOCE RN BB E R AR T B | SRR, TR AR AR ) R A
X HAATUER BRURAETRMAEARA A B AR 80, 85 TE, 88 B0, BEE BRI R B 1Y
o, A BSICRAESIALN R DR A PTREAL, A A, B5ouER REEE T, A TR K,
PR 7 TR A IS X T A AR AR 2, BRI R A B, T, AbEEHE, b EoT R
FRELE R E S T HAAE(P<0.05), MARFIAR FH 0 JC 5 24510 s B A R 3 R IR R A R L T
PIEGEAR A SR ) EAR, SXIRA L, SO FRAR R SRR 2R B ERE, X 5
AR P U BT RRAG, R RS TR T VR B . SIS . PR A LR TR T R AR R 5 R R
L, MIASHI TS, M5 AR A R, SXTREAHLE, HARARBRA M5 | mias . SR EE TR R
BEREAR(P<0.05); Ty AFRJE 2P R B 5 T H AN EE, HEWTA N S Es nT DUJE oE 2508
JCRM R, AR, HASE N5 AR SRR Eoc R BRI focR RRETE T AT
FORR FR R T, AL B R A2 ARk B R, 4390 37.83 il 68.16 mg- Rk, WA i 8 FR M R . 43
SRS SRR A T BT R AE T B . HARRISRAR P SRR, AR AR RIZEXT T R 1) B

A1 2 AT . AN RO BT R A FOB A AR R 25 5 . BUCER R B AR BE, S[R3
()22 5 W, Ty ALFRATHCA Ay, 35 51.62%, W, $HOCER FEMAMMZEFE, Mrh@icR ML ahoc
RLL T, BRI BC R K, 43900 6.95% 1 9.55%; Wi nE T PR, /FCRN 6.95%, R
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Figure 1  Effects of different treatments on the accumulation of mineral elements in different parts of tomato
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Figure 2 Distribution rate of accumulation of mineral elements in different parts under different treatments
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Table 3  Effects of different treatments on tomato quality and mineral element content in NFT culture
wanxd  THERIE b o/ w g/ w gl w l w 5/ w gl w gl
(mg-kg™) Y1% (mol-g™)  (g-kg’)  (g-kg")  (g-kg™) (g-kg™) (g-kg™)  (g-kg™)
ck 0.86+0.00 a 19.11+1.29 b 6.22+0.43 a 0.43+0.03 b 14.20+£0.45 a 1.14+0.01 b 18.52+0.24 b0.78+0.04 be 1.34+0.05 b 1.41£0.15 b
Ty 0.84+0.06 a 28.42+0.67 a 6.87+0.33 a 0.50+0.00 a 13.85+0.41 a 1.27+0.04 a 19.69+0.24 a0.72+0.03 ¢ 1.20+0.11 b 1.25+0.00 a
Ty 0.88+0.03 a 18.99+1.08 b 6.52+0.72 a 0.47+0.01 ab 14.87+0.21 a 1.11+0.02 b 19.36+0.27 a2.50+0.23 a 1.32+0.07 b 1.24+0.00 a
Tc 0.86+0.03 a 18.20+1.69 b 6.50+0.03 a 0.46+0.01 ab 14.39+0.33 a 1.30+0.00 a 19.34+0.24 a1.25+0.12 b 1.84+0.13 a 1.26+0.00 a

Vil . AR PRI A HE] £ 5 5 3 (P<<0.05)
2575 Ty AR ES TR HOE K, ik 2.50 g-ke, HH WA 5 W3 (P<0.05); T A0S HETE 4>
B T HARANEE (P<0.05)
2.4 AEREXEMERHI

e 4 ATAE . ANEACPEXF R | BRE . 55 2 B | 58 3 B RISE 5 B ARk~ o 3 25
5o Ty AR A 4 FRALAT ™ 5 0 2 i TR AR B ARXT TXTRR T AbEEARR ) R R R (P<<0.05), At
SRFRINTC I 2 25 5 SR A AR IRA TR Z M= kA, Ty ALBS s THAMAN L, PGS SR g
INGEALESXT NFT 353 0 it 18 23 7 A RCR B — e ysgmfEH

K4 FAELET NFTEER~2NEWL

Table 4  Effects of different treatments on tomato yield in NFT culture

L ISHINPAS R e

Ab 3 m g 1 ap/kg m g 2 wa/kg m g 3 wa/kg m g 4 wa/kg m g s wa/kg m ygpr-/kg
ck 047 +0.03 a 0.56 + 0.03 a 0.43 +0.03 a 0.38 £ 0.02 b 0.38 £ 0.02 a 2.22 + 0.08 ab
Ty 0.52 + 0.07 a 0.52 +0.02 a 0.42 + 0.01 a 0.37 £ 0.02 b 0.37 £ 0.02 a 221 £0.13 ab
Ty 0.50 + 0.05 a 0.49 +0.12 a 0.49 + 0.06 a 0.49 + 0.01 a 0.43 +0.05 a 241 +0.09 a
Te 0.52 +0.03 a 0.52 +0.02 a 0.43 £ 0.06 a 0.31 £0.05b 0.31 £ 0.05 a 2.09 £ 0.03 b

Vi, AR FoRAb e 2 5 B 2 (P<0.05)

25 HEHERITRAZEREEMRAM~EMHEXES

3% 5 B R FRASCHE M 45 T . AR R BB SRR BAUR | RS & R A W IR A
(P<0.01), FHXZRZSTR 0.633 #10.823; Sk, B E | LA &2 W E IEMAHE(P<0.05), 1
PRI S SR o EAHOC(P<<0.05) , SRSCOAS 20 IEAEOCR (P<<0.01), 15 RE
W, HEEEMEETASC(P<0.01), HSCRESHIH-0.800 F1-0.710, HIFEES B &5 9045 f &4
B3 A (P<0.05), (H5 SR SCBE N 800 3 A (P<0.05) . RACHSHMRE:E . o R lE
RSB o i A AN A B 35 SR G (P<<0.01) , RSB SR MR EE A 2 2 PO &R (P<<0.05), il
WRALF RS, 454K C R /BUSHe SR R AADE, R a80s nliEEEE Y 0
X, HAWRE D ZENMHE(P<0.05); KA ZHESAVRUEARMHCKR, M- g
KA A RRAES AEE B R IEM S, MISEREOA 0.614 F1 0.682, FS24k i /3 B0 =t Ak
P R MAE,

3 it 5498

ARFFRY . EIRMBRIE AT, AR 1.5 AR R0 UL (To) A BT R Mtk s . 2L
—ERMEIEVER], GRS e IR B P IR R B LA TR iR R AE KR, SR R as R
Fl, HARREIL 1.0 LA GUALES (To) FLRIGIN 1 Fartek 95T, BER vy B v B2 ) B SR O A
THMER LT,

W BT R IE AR N AR 7y, R R A SERL AN rh A SR R AT R R S
ARBNE >R >85> >8>0, RUFESMEY, 5 ROUPHAEL S5 W54 R —8, # o
R RZPUNE LG B AL EAR G . AT B AN FRRRAL P TR RREH RIS | 25
WA TR, ROCR BE R, B, SRS ARG, PO AEE R85 | ZXRIAR I
Be, 5EMHMAZREHFSPIREERIML, WL EFN | ZHANG SFURA RS RS RN s . FE
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Table 5 Correlation between the accumulation of mineral elements and the quality and yield of tomato grown in NFT
PN PP PK PCa PMg PNa FN FP FK FCa FMg FNa VC SS Oa Y
PN 1
PP -0255 1
PK  0.633* 0439 1
PCa 0.823*%-0.091 0.566 1
PMg 0.389 0.500 0.670* 0.670* 1
PNa -0.192  0.743** 0.383 0.277 0.701* 1
FN 0.614* -0215 0.396 0.536 0464 -0.075 1
FP -0.046 -0.800%*-0.543 -0.293 -0.735%* -0.795**-0.269 1
FK 0235 -0.710#*-0.019 0.014 -0.414 -0.521 0.126 0.674* 1
FCa 0.925%%-0.302 0.477 0.914** 0396 -0.070 0.524-0.048 0.154 1
FMg -0.263 -0.338 -0.370 -0.696* -0.607* -0.725**-0.096 0.525  0.334 -0.447 1
FNa -0.364  0.606* 0.160 -0.600* -0.127  0.046 -0.305-0.237 -0.286-0.545 0.430 1
VC -0.555 -0387 -0.668* -0.352 -0.403 -0.103 -0.543 0.520  0.327 -0.411 0.181 -0.276 1
SS -0.180 -0.190 0.080 -0.120 0360 -0.190 -0.130 0.586* 0.240-0.02 0.350 -0.497-0.183 1
Oa -0.136 -0.621* -0.592* -0.055 -0.349 -0.392 -0.351 0.715** 0236 0.014 0.124 -0.441 0.712%*%-0.566 1
Y 0306 0.146  0.351 0.614* 0.682* 0.520 0.187-0.362 -0.260 0.385 —-0.586* —-0.559-0.108  0.077 0.004 1
BT PN, RERRCR AR, PP ARREE AU PK.AIRRED AU . PCa. MEBRES RBURL; PMg. MR HAEE ; PNa. AEBREH
SRRy FNRSCRE A, PP ARUSERR O iy FKCORIE At FCa. SRIEG A ity FMg. SUSLHE S iy FNa. JRICHN
Iy Ve HEARR C; oSS, ATEPEREY; Oa AHLER; Y. BBk L, R BEM K (P<0.05), *F RR AR
(P<<0.01)

BRI, MR B TR BUR B bz S, (EAEARSCI IR A B LA, A
FERI: SXIRAHLL, T AbBRR AR 7RISR RO S . B8, AR R, A5 A, B, 5560 R
BEAVIR TR, M5 i, AT ROBE, B PAn RE WA VIR TR, SIHE SRR R
FHAMTAERRA AL P FOCR I R, XS BT RESPUA —E R R, Ty PR AR & T AL
T TR B R, AT DL BRI NFT 55 380 A= 7 rb A T 2SR JRCA5E B 18 5 8o A J3E )
AT, Ty ARBIUE NFT B2 0F T Az = w3 it fooill (19 8 TR e

BRI 2R T, A B R A R AR BOR] e B 25 5, XA BB B AN G ST AT
GURMLE, dEAR C RIEPEREDEY) . AU SRR B R, PR, fERC A
PLBRARXS & BEOR , AW R I FaliA NEIFIEDCER Bt - A0 35 THMOCE ;. — B, %, B,
B BE . BASEOCRAEAE MR R SR AN E SRR R B I O, (RIS BB SRR B
HA ROCER —EFEE LS E SRR R IR DG . O E SRR TS, e B B IR T
PR A RYI T 3 —i8 53 B B R BRI A SRk, RIS RS | W EEEY . A
PURREEIEASS, N AT REERES S RE RN AR, fedbRiZRr) & B (b Fiz it

AT B e R B T SRR A, 5 HABAL BRAR L, T Ak B 25 750 265 DU B 7 i Al A P 3%
BEIRARAAIAE A AT A R S AL AR B i S = B B IEAHOG, TR AT e A5 X AT A — s BOFE T,
PR AAE AR E Y, —ERE LAt TR (H R B S IR RO A B S e
HARE IR 2.0 BAAE(TO)ARBES , F i B pR™ i S il NI 5 A AE 3 I nT ik 2 = i 2 R, —
BEW 1 ub o a: T AT

ZibRE, HARRA 1.0 AT A4S (Ty ARBHE ) nT WS SN2 AiAm bR T4 Bk, A7 0 w45 A
X BOCR B R, —E R LT BOF ELR TR Ty KB B A E IR
A BRSO, AR | R R (i SR A BT
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