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Comparative analysis of growth and nutrient uptake of water spinach

and mint cultivated in different environments
YANG Shaocong', MU Chan ', QIAN Rongqing', LUO Yuelv’, YAO Zhaobing’, CAI Shujiang',
ZHANG Yanjun'

(1. Yuxi Academy of Agriculture Science, Yuxi 653100, Yunnan, China; 2. Environmental Monitoring Station of Jiangchuan District
Branch of Yuxi Ecological Environment Bureau , Jiangchuan 652600, Yunnan, China; 3. Yuxi Characteristic Crop Nutrition Engineering
and Technology Research Center, Yuxi 653100, Yunnan, China)

Abstract:In order to investigate the crop growth and nutrient uptake of water spinach and mint in different planting
environments, the water of Xingyun Lake and nearby farmland was selected as the planting carrier, and a comparison
experiment of floating hydroponic and soil cultivation of convolvulus and mint. The results showed that the plant height,
number of branches and yield of stem and leaf were 41.3 cm, 6.2 and 4.17 kg - m” of water spinach respectively, which
were 45.9%, 37.8% and 59.8% higher than that of soil cultivation; the stems and leaves of water spinach are all The N
content is 3.25%, the total P content is 0.45%, and the total K content is 4.21%, which are 14.0%, 32.4%, and 19.6%
higher than that of soil planting, and the increase has reached a significant level. The plant height, number of branches,
and stem and leaf yield of water-planted peppermint are 27.5 cm, 8.0 and 1.68 kg - m”, respectively, which are 23.3%,
23.1% and 24.3% higher than that of soil culture; the stems and leaves of water-planted peppermint are all The N content
reached 3.18%, the total P content was 0.36%, and the total K content was 3.75%, which were 15.6%, 16.1%, and 24.2%
higher than those grown in soil, and the increase reached a significant level. Therefore,in the protection and government
of lakes, the large ditch or buffer pond can be used to plant float water spinach and mint to achieve the balanced develop-
ment of ecological and economic benefits.

Key words: Water spinach; Mint; Hydroponics; Soil planted; Production; Nutrient uptake

¥ H #7:2020-11-06; 1& (=] H #A:2021-03-05

&M B : KR RRFBE 8 CRHE T H (2011yxnk01)

YEZ I : MZHIR, 55 W E 0, B RS 75 S5 AR e RE55 o Ml A= 2555 5 T (R 98 S 4T TAF . E-mail: 13887750760@163.com
BIEMEF K I, 2, mYUREI , 38N 97 56 0BRSS J5 10 RIRTF 8 4 T4F . E-mail: mch7962@163.com

+ 85 -



X B T i

H

K

35%

*

22103 3% (Ipomoea aquatica) X 5 8% B4,
J& T HeAE R 2 A K AEREY), WA R, IR R KIE,
TR AR ey o, AR KRR, B BRI 5 Js
KA RE J31, A — R 7K AR B R 5 40 BE T 1)
KAEFY) . i 1f (Mentha Canadensis L.) N & JEF
ZAEAEE R ARY), 24 T 1L BB H A 55, 4
WERSE, BT EEHY, & —MARME5
WAE TS BR80T KB 7 43 i ia
5K ECE B R KRR IRIER 2 2 2 R H
FRFA TG K A I 15 K AR NP R B 7K AR 4%
TR T i A B 58, A 78 i K T 3 R
ETF R B ARG 1, HAERE 7 ) b 3 B K
M NGP 7290 £ BR DT, AR KRR O3 A K
TR WO S A i LA o A DL
B 77 KON AR WACGR IR IE . B 0K
5 s bt Ee: U (E BT KR A R TR AE
J2 K B S BG Y  7K, K R X 3 AR X IR
W76, B3Rk R F R s T T T ARk 5 O B i e
AR WARIE . itk V72T R “AR Wi N
W 7K B TR 0 i 9T 5 s AR, B AE A0 3R
AR VR PR PR R N B = IR 7K NWPLK TR 45
AR i B IR RN 3% B R O e AR S 03
HVEART AR s i, AR PR AR VD LEAS [B] A A 24 458
AR EMIR S RICE , ik — 2 T A AR
FOoRTEAET SRS H AR o
1 MESIE
1.1 Rt

16 43 75 0o SR RN T 4y T R E A, DAVEE VR 7K ok (T
FRAER, T [FD 55 AN 8] i R A 2 i, SR R LG
FEHAT R W WO RMKHSE LR K
56, A KR S AR PRGOS o B NMED) i PRk
SIRER,BAEEFME 10 m*. %R = T
B, R — I A) e A T A ROk e . R8T 2017
T 4—T7 HAE R B LXK R 2] 2 I K SORT &
H AT
1.2 7%

RIS OV B i SOk AR T E
L, EAR A E W, T 4 H 10 H M et .
TR T 5 H 10 HER, @ w7 T, 7 35 stk
R 2.5 AN CEEZE, FRED MR T 5 H 10 HE
T, ERR T T, P R AR 3.4 4> T0EN
7 R I 23 00 53 CAN 224t P~ 28 5 7 AR D) 32D, e A
NS I IR A QL) |8y, SR T A KAL)

« 86 -

KR AE 5 B 25 150 AH 38 1) 2% vt I KRR
6000 m*. 7KV 0.6~0.7 m) 71 K FH A 4 V55 I ot A 18
U HEAT , 2 O SRAE T A 1 m? EAE 50 bR, I
R K R Bl BN TBIAT 7K CR B R A TS HEZKD
HIpn &R 1, 158 AR 1 72 A A i F AT 7]
FEARE o s T A FE By B B8 % phith i 100 m A2 A
4% |, LI 8E NOPK 3245 & 8 Sl 36 1 A

3R Tt = LR 1.
*1 ZUORMETHEREFESSERERSE
pONFIZK TR wCRIEFR)/ Fr 57 e =/
FifE#k ik (mg- LD (mg-kg") (g'm™
N P K N P K N PO KO
WK 6.54 0584 20.78 0 0 0
+i% 1243 45.6 1785 205 10 10

T KR TR A K T B BRI L AR D 5 YORBERY
WP I WA A B
1.3 fEXMRNERFFEWIKSE

VAR R A A, AN E
HATIE 2 #k, A E OO LR E 10 8, mEE
IR RTAK A T 5 H24 HE 1 i,
Z 6 H 21 HEE 1 RIRGRZEmM = E i 4 5 .
7 H 20 HYGRE 2 IRZEM 7= 5 7= ISR B E]
J, B 6 om A A, MRE SR BRI B
14 #HREERENAE

7 B WOR I A AN B R L 500 g 7 A i 2Rt
HEATHE T R IR, 25 BN & B R GB
5009.5—2010 7Z& 18 & LM e , 22k a P &R A
GB/T 5009.87—2003 Fi& ¥ tt.- 70 e 6 Lkl e , 25t
MK A GB/T 5009.91—2003 F& ¥ 1L-J5 11
Wk . KB N NESESHER M, #4E
REr B R EEM I Lkl , iSRS ERHE
AMY I FE I RE 5 K AR KIS P R A I
IR s KA K & R R TR U 4 ot 6 5
EDGE .
1.5 HIESIT

RN TAE T LA R I AR K AR 1L, LSRR 2
BoE R R Aoy K& . K B Microsoft Excel
2003 BEATHHE AL FE, I SPSS 12.0 Si it F ik 4T3k
W ¢ KI8T

2 AR5
21 BORKES LRMEKER R HRER L
201 ESKEAALEHMARE TR %

OS5 H 10 HEt e, A KB ZEE, 8 5 H 24 H
B KBS LRMERESECAHEZER, KT



552 1

P e 4« AN TIPSR 2 a3 AT AR 2 AR R R 23 WSO L a0

X BT HF 5T

ORI BB 2, B B s BE PO I, K i)
AKE R EEN. 2 E# 6 A 21 Hik
A AR Bt — B R IR KR b T 30 5 2 18
AFRAEK B I 57.9%~76.2%(E 1. |
6 A 21 HEE 1 RIGRF= I, K325 O SR Ak =
ik 413 cm, b 5 H 24 H¥ 0 32.5 cm, ‘P H K
= IS 1.20 em, BPR 7 BLEOE 6.2 A5 T AR
PR R0 T 19.8 cm, “F¥ H K& E A
0.73 cm, PR B EA 4.5 0. PREKE.HY
W B o R N, KRR b R A 2
.7 A 20 HUSGR PP R IR 7K R b 3Rk
EYEIGR 2.,

212 ZUEXRBEELHEM LRSS ZILEK
1E5 B 2 A @ W 22 vhith I , DLALSN BN KA
R AR B K AR, FE KB N & & (p, 5
M) 654 mg-L''\P & & 0584 mg-L'.K & &
20.78 mg - L' FI7K PR EE T V55 P A 25 00 3, R AR AR
RKIE, MK SR, AV &, 1 B TR 1)
W USCRE Sy am, 25 H 4 N & 815 3.25% & P & &
0.45% 4 K & & 4.21% , 75 7l bk =481 2.85% -
0.34%3.52%FH M. 38 0 14.0%+32.4%+ 19.6% , 34 0
EEEEKTGEE 2.

300

o/KE (S
250 b ot (D =
5
E 200
]
E 150
.].1'1’ sk
=
100 } ok
*k
50 ’ﬁ{
0 RN 1 1 — 1 — 1 — J
5H24H S5H3H 6HSH 6H14H 6H21H

WA H
e RORAETRRITE 0.01 /KPZEFIEE . TR
Bl1 =ORKBESEHRBEKELLR

22 BREAHESEHMNEKERFORILE LR

221 EHAKRLEHRGAEAKETHLE HfTS
H 10 HeEMG, EKEZE, 3 5 A 24 HEF KK
5L Rt O 22 5 (HKER 1 23 k4
%, Hor i m FE PR N, AR M A K & b gk
WEERmM. 255 6 A 21 HUGkAr, AKE—
LRI KR L AR 2 3, KR A K R T
e 38.5%~66.8%(FE 2>, F 6 H 21 HE 1K

R2 TORFAEMETAHORSNFLSE LK

I R /em 06-21 P/ (kg m®) W[ ZEH (T3 37930 /%
AL 05-24 06-21 WK Atk 2E% 0621 0720 4N 4 p 4K
IKH(S) 8.8 41.3%% 32.5%% 1.20%* 6.2%* 4.17%%  443%%  325% 0.45% 421%
D 8.5 283 19.8 0.73 45 2.61 3.02 2.85 0.34 3.52
S H T+/% 35 45.9 64.1 64.10 37.80 59.80 4680  14.00 32.40 19.60

T *RORALBRAIFE 0.05 /K ZE R 3, **RORTE 0.01 K2 Rl i35 .

WK 7= B, 7K R AR LR = FEIE 27.5 em, BE S H
24 H8n 22.0 cm, ¥ H 8K & A 0.81 cm,
PRI A HOE 8.0 /s 1 LAk A R 1 17.2 em, °F
1 H K& AN 0.64 cm, SRR KL EUE 6.5 4.
PRis g K& P2 B s o BB KR
BRI N, 7 A 20 HSGRI = SRR
N7k EE b S B (R 3D .

222 EmAKBREELEGET Ry ZEK (E
5 20 AR Y g it 5 o, LRI I NI KA
JRE T PR ) KA TE KA N B (w, S
[f) 6.54 mg -L''\P % & 0584 mg-L'.K % &
20.78 mg - L' (19 7K P55 T 158 V7 o AL 8 Ao, LA AR R
Rk, AMEA K 8K, B X375 BRI RE 1805
M AN EIK 3.18% 4 P H & 0.36% 4 K&

JelA.

250

o7k () >
o X
£ 20 | T (D
;‘Té
= L
= 150 s
g ok
100
ﬁ dk
®
& S0 r
5H24H 5H3H 6HSH 6H14H 6H21H

A H
B2 #akSS L RRERELLR

T 3.75%, 7 A EE 3R 2.75%.0.31%3.02%4H
BN 15.6% « 16.1% +24.2% , 38 hn & 3 i & 2 K P
(£ 3.

« 87 -



KBS R 5T

i K% 354
3 ERIAEMEARNNKSHFIEE LR
. Mk 151 B fem 06-21 P/ (kg m?) wCEEMFR)/%

i 73k — \ )

05-24 06-21 KR SRR I 06-21 07-20 4N 4 p 2K
IKERCS) 55 27.5% 22.0%%* 0.81%* 8.0% 1.68%* 1.95%%  3.18% 0.36%* 3.75%
(D 5.1 223 17.2 0.64 6.5 135 1.59 2.75 0.31 3.02
S b T+% 7.8 233 27.9 27.90 23.1 24.30 22.70 15.60 16.10 24.20

3 i

TR R 0 S 7K AR N & 8 FR A K BT, £E A
T R b R KA T FBIIRAS , MR ZUK AR 77 53K FE
FEARRRE X T R AR B A R TR AA K,
K e B R 2 T AR, SR A
B HEAF I T A A — B, AR REKW,
W KRR 2 R — IRIBGER I = &I A 1 Ik
WOR B R, X 528 RIR IR S A O, il
MG 72 45 S A — S

PR 2 O S AN T (1) H A 2GS NWPWK & &
IR ARSI MR K AR TR 4 2 T AR L TR 50 [ %
R F 32 3T F AR Ko U AE R R 15
Wi, 38K I NLGPLK & & — R AR, BP A it
T 3 NGPLKIEEE (BT 745 SRR, 3R
LAY 725 4o SR R JRE A 1) 25 I 5 00 2 Rt B 3K T K
RO . B TR KB R N
P.K FR7r & BB E, AT BRSO, HoK AR &b
TR SRS M ORFF— 3 TR0 WL, A H T
YIAR RN TRy, 1X 5 2 AE B 2 W K TV A
0 AR IR I 7T 15 AR TR 20 B &R T ORI M
N.P.K 7354 2.41.0.46.13.73 mg- L) Kkt GEAE
0 VR VR I IR A K I — e e B N 4k
g

IKAERE DA B B TR A K AR IR A 5T T B AR
HHALE 7 25 (Phragmites australis) & 3 (Acorus cala-
mus) ~ i & i (Acorus tartarinowii) « T J& 3¢
(Lythrum salicaria) « 5% N #& (Canna indica) « K
(Pistia stratiotes) M 7Kif 5 & HOMAEY) , X HABAEY)
IRE AN 22 B0 TR G 7K AR R A) B AR 6 7K AR NP 45
T WO RE J1 R, R A R BR KA A fE 1A B A K
JRROR AR AL F A S, B EAR . ASHIE T 46
SRR, K FH KR O S A AT, 28 1 UCRIR 1 m?
I3 7 2R PR R 4.17 kg A 1.68 kg, BETE A 7
i > SLREMR RS HY 7K AR NP 557 43, SEIL 48 % A 2
AR AR . KR FA T LR Y&
HUNLP 550 B3 LA 1) &, WO R 250 L

« 88 -

af XF 7K AR NP 575 (RIS 25 B 26 1y, 5 PR A S DI

ik eV
SR EFTIR RS B 2 WA @ 1 22 vt 3 , DA

B N T 7K B VT b AR 250 S RN Ay, LA = &

J 2B NGPWK S 3w T ak. B,

PR ARG 3R] R FH 1 B ORI B2 i i VR o R

2% 0 S R T A, S AR 7S A% A R 48 5 K A 11 - 1l

R o

52 3Lk

(1] BRI, SV A, RS . TR X 2 o SR A K R el [0 IR B8 A}
51K ,2014,37(S2):150-153.

(2] T, AT, B A 25 B AR S O A A R A A
[31. PEAbAE 4% ,2014,23(1): 187-191.

[3]  ARZR#, R, ] 3550, 46 VR 2 SR K B 2 v Ak 58 37
VKAL) AR AR K54, 2004,25(3) : 14-17.

[4] 0l AR, RSS2 AR Y R S S rh AR
B 15 K 1 Ak R B AT (0] K AR A 2 4R, 2012, 36 (3) -
515-521.

[S]  BRSE, TLURGE, M, 25 K% B 8 PR 3% A AR K 5 1 2
BFFE[I]. PE AR 243, 2018,31(3) :619-622.

[6]  BAEXL, THEEE, VEBt, 25 K AR IR K AR Rk i5 /K AbE]
J7R K A SR B B (D). PR B TR 2 4R, 2018, 12(5) ¢
1424-1433.

(7] ARBess, SRKHT .15 /K IR 0 K B 1A 2 48 v Ak B8R B B i
[0]. e bR, 2007,35(13) :3983-3985.

[8]  JLEET, I NHE , AR . 250 S 5o UK A U 1) 25 Bk R0 SR A
FRIR[T]. LR %38 K 2008, 14(19) : 111-112.

[91 b, B2, T/RE, % .2 MR IRE 2RI 5] N/P 7K A4
U I E FE[T] . TR B B i, 2013,30(3) : 811

[10] J&ECIA, BRhliEr, 55, 25 VR IRAEY) RGN B8 FR KA IR 1
A RO [I]. M K 2 CH SR RE 22 0 5 2010, 31 (5)
576-579.

[11] BE4 =, S0, 5k N TR RS 28 3006 A A B U (TND
TR KA (0 1 AL 28 SR E 22 [0]. b R 22 2 4R CE AR5
2016,38(5) :440-444.

[12] IBESY, 252, 38— , 25 . 5 KB R & 8 JR b K AR A i
TR BESI[I]. B TRE 244, 2013,7(7):2607-2612.

[13] BRENEE, ZRK0E, i, & B VR IR A 6 Ak A
S KB I L [)] . KA 5244 76,2012,33(4) : 78-83.

[14] BEOL, ZHE, BEE, S AR FERWOT A E TR & R IR =
DA IR ] AR A 4476, 2011,3006) : 1091-1099.

[15] ZE@kE, Ay, oS, 25 . 45 ST ROt K R A AE i



552 1

P e 4« AN TIPSR 2 a3 AT AR 2 AR R R 23 WSO L a0

X ISR 5T

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

FEMERISZm ], op E PR A%, 2016,36(10):3071-3080.
B, PREURL, ARIDEZR , &5 U PR K 20 32 10 A 0 2 A i B 7K R
ROR[]. A BT R 2 58 5] ,2008,33(12):92-94.

224 B, ST IR N LR KB 28 O S 2 KRR I R L 7 5
B K154k rP 1 S P [0 90 7 DTS K 2% 11 SR B 2 541, 2014,
37(2):22-27.

ZRYGHE, XS X A, S VR RS 2 SR AR Y AR 7R
J IR AR D] Sk R 4R CH AR RO ,2017,32(2)
3-9.

W, BHOFY VR, 2 A D3R N VAT K Ak R L
AW A AT I] . RIS R 244, 2015, 34(2) : 370-376.
WerRus , BHEES IR0, 25 B WP 23 0 S8 AE K i I Ak T
IKECR A T[] Al B I8 55 4, 2016, 33(2) : 142-148.
TR, BE AR, 2o nndl, 2 LR K AR 05 Ak B8 D LR D).
AL 2441, 2008,23(2) :217-222.

PR RIS BT, 2 N LIRS 7 MR
PR AR TR AR K PR T S (0] SR B YR R 5% %,
2006,7(7):58-61.

L, W PR L -ERREL A 0 N T b A B A S K R AR ] .

[24]

[25]

[26]

(27]

(28]

[29]

[30]

ERPURHE 22 Bt 2441] 2004, 17(2) :32-35.

W, ik &, ISP, & A F R RGN L AR K
0 RE T LEA 0] R L 45 7K HEIK 5 2006,22(19) : 56-58
SRR, TR BUBRAT , &5 VL IRHI n] Ji) J2 4 2 T RN T3
X 75 G K AR B (9] 9 9 R 2, 2006, 18 (3D ¢
238-242.

COLEMAN J,HENCH K, GARBUTT K, et al. Treatment of do-
mestic wastewater by three plant species in constructed wetlands
[J]- Water Air and Soil Pollution,2001,128(3/4):283-295.

JA SRR, ER R IBE, S A E GRS K T B AR 2
v A 2 R E B[] B 5 B BT AR W) 4 4, 2007, 13 (4D
454-457.

VEERT, B, F AT, 45 N IR A A2 0 5% 7 U 2 B
HIDTHR[I]. AR A 544, 2004, 24(8) : 1720-1725.

Wrée R M1 SR B, 45 . DK HERT AN [ J ek R 7 8 A /K 15
A R A 2 OB (0] B ROK 22541, 2014, 37(3) :87-94.
ARAR e 2 A KEH T AL B E TR BN R
VB 3% 4 BRI R W [J]. U0 25 ARk % R, 2012, 28 (6) -
1318-1324.

.89.



