ZHRAERIEE, ], Anhui Agric. Sci. 2019,47(13) :76-77,81

BRLERFT WL ENRKE RPN

Db 1,2 oy wnl 23 21,2 L s
ITORRILEEE IR T ORBA T (1L mkiil R, K 401329:2. Al e AL R A i T
R T A SER% T E 401329;3. 0Tt A K WK eI 7RI 462600)

BE (AW RELEXAERAPIFHAZTHREERARSRO Y, [Fik]aErsE A 24P, 2 FHERE KL BV
Bk, R MR EREERRPTHAEARELBAE, FEFRFEKRMNELGE TR R EEANRTEEFLSETF AR, (4
RIESFELAEZGTPERAERBFTRIRZEERRTTHAEZTAE, STRAFERKIL T G AWK 15.60%, #5385 19.68%,
Fi Bt 5K 18.64%F0 34.38% , [ L) AR BFHBATIE AR T T A L4, RiESELEAERAGPHREGEK,
FTREFETEELSS, AR BRELBAAF ALK G  EIR G ARG BAH] B r KB ERE L —F R,
KR GEEA FYMALRE (I35,
mESHE SI181 TERERIEE A E
XEHE  0517-6611(2019) 13-0076-02

doi ; 10. 3969/j. issn. 0517-6611. 2019. 13. 024

FHRNE (A TEMRE ) FRINAS (OSID) ; Bl s

Effects of Mineral Elements on Vegetable Growth in Aquaponics System
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Abstract
vianite, maifanite and ceramsite were added to the system, the concentrations of Fe, Mn, Mg, K and Ca were determined, as well as the

[ Objective | To find out the effects of mineral elements on vegetable growth and quality in aquaponics system. [ Method | The vesu-

height, weight, leaves and chlorophyll content, et al. of the vegetable. [ Result]The concentrations of Fe, Mn, Mg, K and Ca were higher af-
ter adding the vesuvianite, maifanite and ceramsite compared to the blank, the growth and quality of vegetable were also better, i. e., the
length of root was increased by 15.60% , the height of the whole vegetable was increased by 19. 68% , and the weight and production were in-
creased by 18.64% and 34.38% respectively. [ Conclusion]Adding vesuvianite, maifanite and ceramsite is an approach to increase the min-
eral elements in aquaponics system, which promotes the growth and quality of vegetable, however, the proportion, the way of addition and the

amount are needed for further research.
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Fig.2 Trend of mineral elements in aquaponics system
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Table 1 Index of amaranth in aquaponics system

. B =N M e L

o Nisiotiy Pl g s i " "HRE i

Treatment oot lengt ant heig ass roduction Leaf number SPAD
cm cm g

%% [ Blank 21.35+5.01 28.20+4. 87 29.50+4. 85 16.00+4. 85 14. 86+0. 98 29.57+4.85

X} #E Control 24.68+3.72 33.75+4. 36 35.00+5.59 21.50+5.59 15.84+1.38 31.78+5.18

3 itig

T bt St A SR BRAE IR AO AR S, 7T Al ek 2>
MK LR AR, Az 7 e i B K 7= LB S . ZE B X
SR E RGEHR A KT T T E T AR GRS K
Wi FE AR ILBNR G Z )5 i E T4 8 WA, BT
At e, 25 R L A7 SR BB T AR = KR e

S, P SRR B R R A e HEAE L (AL AN R G
AT J SR T ARSI A S, , WF 5T SO [R]E HE A9 L
A1 FMATF LU AT 2 AR A X ISR A5
4 it
(1) fa e A R GBI AT A A5 B RE AT A 1%
(TF4:% 81 )



47 %13 M ARFE R LT BAEE P B 81
(3) :238-247. 2], =R 2013,41(6) -69-71.

[ 14] sk320, SkiiRoT, i Es. e pesrfbae Ve P wFae [T ], ARl Rt
FEIEIT,2000(3) :26-27.

[15] dAfte, ok, BZEIE K L RFR A=A E R R AL T]. 7K
IR, 2007,27(1) :99-101.

[16] BB A, MR i, KRR i A RS I (b A e 1
IRARIEE) ] AR ,2004,31(3) : 14-16.

[17] S50k, Faflhs ASitta. RIFHEABY AT A B R AR R
BESTELT ). F MOl ,2015,43(2) :50-55.

[ 18] HE58 VB A MIZEIH. IR E A RAETEZIAR T Z [T ]. Ml
5,2002(4) :18-20.

[19] ka7, Ak B W IR & b A B S v A s 1y
FrREIRFIER bR ] A= 22441R,2001,25( 1) :90-98.

[20] GENTRY A H. The distribution and evolution of climbing plants[ M]//
PUTZ F E,MOONEY H A. The biology of vines. Cambridge , UK; Cam-
bridge University Press,1991:3-52.

[21] HU L,LI M G, LI Z. Geographical and environmental gradients of lianas
and vines in China[J]. Global ecology and biogeography,2010,19(4) .

554-561.
[22] Hg. AR ERAE S P AR A= 2, 2011, 19
(5) :567-573.

[23] SCHNITZER S A. A mechanistic explanation for global patterns of liana
abundance and distribution[ J ]. The American naturalist,2005,166(2) :
262-276.

[24] CHEN Y J,CAO K F,SCHNITZER S A, et al. Water-use advantage for li-
anas over trees in tropi-cal seasonal forests[ J]. New phytologist,2015,205
(1) :128-136.

[25] Pf, 75, W, 5. -hEFERE s TR TR R[], =<rg
el R4 ,2015,30( 6) :958-964.

[26] tpkte, Tk, BbE s, 5. SNVRITRE A B L BRI AU T ). 5t
Ml R, 2007,35(4) - 7-12.

[27]) TV, . WRHRE B LA AR B SR A £ [T . i, 2010,
27(7) :911-912.

(28] Bfroclés. Hh EIPH R s DA AR 570 SRIT 9 DABT N
BT EABILT]. BN, 2007,23(6) :98-102.

[29] SRAZIRE  (UHK, S0, 5. BAUa AT TR N HTE AR LA HE
R ]. AL75EE 2, 2012(13) . 77-80.

[30] S, 7555, -GN, 5. TRINEN 3 M e it AT

[31] Z=EG, A, WAERH, 5. RO EETS rvE rRe L HR b kD Z2AE
SRR N Sy AR R s [T ). i A= 541, 2014, 25 (10) : 2803
2810.

[32] A Mt &, 2. MR HIREDC NAESSERFEBIRR 3 bT : LU == F AR TR
FFXABILI]. SRR, 2008,36(6) : 168-169.

[33] skt NI B2 , 5. WSR3 o0 ) s TR S e B
PR gsE L) ] . A=A ,2011,35(10) £ 1038-1049.

[34] ZHa, AHAR, BN, T = PH ravE B R ) A A& N 1 5 A B A T
[J]. B A=2412,2011,35(10) :991-99.

[35] ZIZ7, B, AR, 5. | a5 S d LR AR T e R AR R U
s T[] A2 ek, 2015,23(2) 1 183-191.

[36] SEFIHA, T, 2500, 4. SRR RER T PERUMON R A M 1
PHEREHFR VAL ] AA541R,2016,36(14) :4509-4517.

[37] B VORI 7 XY, B A TATIN B e sE [ 1], B
Fe2,2014( 14) :145-147.

[38] XIJJEH, XHRER , 22007107, . = FhOR A MG SR L AR T 5%
[J]. A1, 2015,24(6) :952-956.

[39] By, metre | IX A 5 SR b (FBERA) Pl A e[ .
BNAalREE,2005,33(2) 103-104.

[40] Z=3ofd, TR E. T VORI MK S b = & S R A
LI T PEMRL R} ,2006,35(1) :46-48.

[41] ggde REFAATREM EY EmE T FTdE e[ 1], FhENHAE, 2011, 36
(10) :1-6.

[42] SILVERA K,SANTIAGO L S,CUSHMAN J C,et al. Crassulacean acid
metabolism and epiphytism linked to adaptive radiations in the Orchi-
daceae[ J ]. Plant Physiol ,2009,149.1838-1847.

[43] GURALNICK L J,TING I P,LORD E M. Crassulacean acid metabolism
in the Gesneriaceae[ J]. Am J Bot,1986,73(3) :336-345.

(4] 2R s, BEL. % T S eSS EY R[] R ER
IRERAEZ4E,2010( 7) :6-10.

[45] SORTRE, b e, B3, | P B S R s s T ). T PaiEY,
1998,18(3) :209-212.

[46] S5k BEAREMR AESMER T LRI SE T ] Ml B %,
2014,28(2) ;12-15.

[47] F=LEE, 1R, 2. IR A L TR R e A 8 B 7T A 7
b, AT B e HEREEE” [N FhE#E R, 2012-08-15(2).

G G G G G S S S O M M G G G G G S G S G G G G S oS S S S G o G G G G S G G G S S S S S PM PSS ORI WO Wy

(L3577 W)
RGN W) TTR B — R, By 1O R Y i SR A2 1
F1%y 2 8], i T R A A T O il £ I
(2) KA AR N T KR b ) e R i, R
PRI RGP G, I AT R G A R i
(3) iy A LA B ) #5sk He i] Boio T s %
O R B — ST
(4) JUAT U AT S B 2 1 i S A R 4t
Hp R
Sk

[ 1] Bz 2002 £ FRIE RS T RE MR B AR () [T]. Bk
£1,2003(10) :41-42.

(2] B} VORGE. SRS R A SRS () [T]. RlegRea, 2016
(10) :87.

[3] A SCE. AR HIRIARS R K AR S S D RHRR ER O D . P s

R Rl A, 2007.
[4] Fhleede SR T, T, 5. RIS &R AE YIS/ K A P U R R
RIS [T]. K= Rl2,2012,31(10) :593-596.
[5] ToKI, =80, skiAte. Tl b HRIE K IR a5 K elR e —RpaE
TIEARA G — s kA" 240 C// 38— mE Mg KSR
FER ARSI S, dbnt: FR ROl T AR, 2008,
[6] B 4. BRI b KR TR AR S [T ] s
FE74,2008( 18) :38-39.
[7] B, m2E A, & SUHIX R LI K s B e s kA
KHERErsEmIE )] RlaR,2018(3) :81-82.
[8] /™. Z R reflltasL ) ]. PUJ1E5E5,1994(2) :39.
(9] AAISeE W, Tk R, B KL A R AW e iR 3R i 2B [ .
FRgE TR, 2015,9(6) :2607-2613.
[10] e, oA Zof. Rl kLB R i Y2k rh &R
TR . KK =4, 2007,22(6) :421-425.

[11] 220, —Phaktagisnois I+ I H 577715 CN201410331458. 5[ P ].
2014-09-24.

[12] 5RO, (EREH. B EY_EhE R KA RcE e AR AR5 [T ).
AR ,2016,33(11) 1 72.



