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Effect of potassium concentration on growth and dynamic absorption of
mineral elements of hydroponic lettuce
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Abstract: [Objective) This study investigated the effects of different potassium levels on growth,qual-
ity,use efficiency and dynamic absorption of mineral elements of hydroponic lettuce to obtain suitable po-
tassium level for lettuce. [Method) Hydroponic experiments were conducted from March to May 2014 with
five different potassium levels to determinate the growth of the lettuce every 10 days. The quality was de-
termined after harvest and use efficiencies of mineral elements were calculated. At last, concentrations of
N.P,K,Ca,and Mg in nutrient solution were measured and their absorption at different stages was ana-
lyzed. [Result] When potassium concentration was 2—6 mmol/L,the leaf area,root dry (fresh) weight,a-
bove ground dry (fresh) weight and root cap ratio of the lettuce firstly increased and then decreased with
the best indexes at the concentration of 3 mmol/L. With the increase of potassium concentration, contents

of nitrate,soluble sugar and soluble protein increased before decreasing, while content of Vc increased con-
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sistently. The best quality was obtained when potassium concentration was 4 mmol/L. The total dry matter

amounts of different treatments accumulated constantly in the whole growth period and the differences in-

creased as well. The treatments with 3—4 mmol/L had the highest dry matter amounts. The absorption of

nitrogen and phosphorus of all treatments reached the maximum during May 03 to May 13, while the ab-

sorption at other stages was much less. The lettuce absorption of potassium had a tendency to strengthen

continuously, while the absorption of calcium and magnesium in the whole stage was relatively uniform

with slightly increase in the third stage. When potassium concentration was low (2 —4 mmol/L), lettuce

had high utilization efficiency of mineral elements. [Conclusion) The potassium concentration of 4 mmol/L

was beneficial to lettuce growth,good yield and quality,and high use efficiency of mineral elements.
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H: 32 (Lactuck sativavar. crispa) 7F 3% B A /D Hh
DX EE A AR L L e i R (L R A R T
AE » T2 A& B I 5 AL 1 B S o - SR TR T I i Y
AR S RN AR 2%, B
IR AR o TC R 2 A 7 S (0 B S Y — A AL
HRAE , BE S R BR b R AR R K IE L RUAE I AR
SR AR AZ 2 4 4 5 55 A IR 85 5 0 3 0 2%
TF5 T4 . 45 AR E .

E A W5 R W] B0 i 2K 110 77 4 1 oA
IS e R B A I AT VA AR L Ve i
Loy it o {EUB 2R M R S g ) 2 S 7 A R ot o
R, SRERSEN PRI T B AT R A 3
sl JBT B B2 ) 4 R SR W BT iR S AR SE LR B
HEAHLKLREXF A Ca Mg R CF M
SO SN o A SR o3 W DT T 1SN B BIF 5 4
FEUT B BE T I SR A T RS Y 5 B 2 R L HE B A
I 5 AN [ RO B A S R R B R Wi A
25 S5l 2 AT A R A 3l T R B Y
MR AT 30 7K S 1 i 1o A R 1 R AL 5 e i B
P g TSR 8 T BT R 2R i S X A AR B 1 It
W o B SC T KRR AR TR B AR SR R L T
™ J5T 6 2% W ST 1 52 T i R L ARG . AS IR R GE AR
T [E B R KT X R B A S A A BT BT R A
FH 803 B sl 2 W i i) 52 ) DA Ay oK 8 A S i
I B R AL TR bR . KR A S I B v 7 4
BEHEIE AR
e
L1 Res

AR A= 3 S 7 U Bl B e WO A 35 b el Bk Y
W BEEA RS ) 4tk
1.2 REHE

BRI F 2014-03 — 2014-05 1 74 Jb 4 R} 45 Kk

2 [ 5 RO B ST BE AR ) T v gk AT g 3 1]
JERASREE SN 2 500 Ix, GRS 2 12 h/d, Bk i B
25 °C/18 C, IR HE W&k 17,
2014-04-13 = 3 A& B 75 i — 0 I 37 7K Uk v AR A )5
FHG 4 A F e A T K354 . R AE Al oA 4 Bk, B8 2 d
FH 1 mmol/L # H,SO, 8{# 1 mmol/L % NaOH
WU pH h 5.5~6. 5, 4 K i 5 1 A 78
AEMA. B NAHEEE 6 NKIEMH, T
MHMEME 10,20,30 F1 40 d 435 NI 3 ANF
HIBCE SR 30 mL, s R L W LB L AT N BE U
JE L FEEAEIS 10,20,30 A1 40 d B4 3 HUK
FE A1 AR AT 0 A2 3 L BR R St g
TR, 05-23 Wk, 53 4h 3 HOR G b2 1
MR AT A BE 2 W40 5 T 1 F i
R it JBiE ) T R
L3 iXig4abE

RIS LI e SR R R S SRR A
Sl 6.5,4,3,2 mmol/L, H At K & 70 R ik £ 43
5 :N 6 mmol/L,P 0.6 mmol/L,Ca 2.5 mmol/L,
Mg 0. 5 mmol/L, il 7 7T & M H & & >k M H i
FH L BRI BERCAN R BT K Bk A Y i T
K VB B R R K 30l 52 FT 24 mg/ L,
1.4 MEIBFMA7E

Az SN 0 T 7 R R B AR S i B SR
JHAGEE N 0,01 g ML+ K F- D 5E BT 1 R FHOKG J&
9 0.001 g BYHLF KV . 8 % R B E R
I B T AR S v SR P R e 4y o
JEREVEN RE L 4 JE T R A LA R T R Y R
e 43 S B N S 5 A R TR R L A R R Y
R AR T R S R S
Wi-G250 Ykt sz ml ik B A OR D ECRR B
ke i C SR 2, 6- D B I a2
P



% 8 3]

TR AU L A B SR T K B A S A I R 5 T A Bl 2 IR A 5 ) 193

1.5 BiERESSH

&M Sigmaplot 10. 0 2], >k H] SPSS 18. 0 th
) ANOVA 3 #8252 8 75 22 4341 » R I SPSS 18.0 11y
LSD 3 52 J & 35 PE A 56 5

TR 5 0 2 M Wi (mg/ MR = 7 J5i o0 K Tl =
e B (mg /L) X K I Cem) X 7K 55 44 6 18 R (em?®) /
1.000/4(kk)

TR G R 0% (g/g) = FH bR T T i (@) /9
BioC R MR () .

2 RS0
2.1 RS AR EROBM
A 4 2 3 R B % B O 32— X

R AERKAEER ., AR 1A LUE B R
IR B 3T 2R 23 B 8 I TR AR S L M

Ry B DL R AR RS b 3 S B RS e e
e TR B AR i 5 S L M S 0 i T S 3 A A R K
V-2 3 mmol/L Bk F K,

AN TR ERZKSF TR AR 3 2% B B oA A 22 Ak 8]
LR . NI 1 AL H 5 A 0 30 45 30 3R 4k A
AT 1B R, A MR A RS TP i &
BIRAIK . 05-03 J5 25 8P 28 Ab 38R 58 B B i 22 S5 R W
WK R ET 10 d(05-13), % T 3 mmol/L 5 4
mmol /LA 28 4b #1622 5 N KAk i kb 28
B T 4 mmol/L #1 F 4b 35 3 4 48 BF (05-23), 3
mmol /L # 52 4b #1921 57 it W 5 i T H At 4 & Ak
PH,2,5 F1 6 mmol/L AbHE M & T R B B AL T 4
mmol/ L &b FH , 156 BH 41 i 1 25 52 o 2F S i) 7 1, HLRAIR
TR B R T A S

R 1 WOIR B AR R SRR X K B A A K RS

Table 1 Effect of potassium concentration on growth of hydroponic lettuce after harvest
BRI/ ¥/ R/ L i J57 £/ Hiy 13 43 fif A BT =/ BN WL
(mmol « L™1) F# D (em? » };,: D) (g B D Bt/ (g« Bk (g B0 /(g - B Root shoot

Potassium Leaf Root fresh Shoot fresh Root dry Shoot dry -

Leaf area . . . . ratio
level number weight weight weight weight

2 12 97.64+6.24 d 2.31£0.18 b 23.9243.02b 0.095+£0.03b 1.022240.08 ¢ 0.093
3 13 212.44+16.42a 5.0140.54 a 47.614+2.89a 0.23040.02a 1.86040.12a 0.124
4 14 164.82+10.32 b 4.994+0.42 a 45.214+3.54 a 0.210%+0.08 a 1.58040.07 b 0.132
5 11 123.574+8.54 ¢ 1.86+0.34 b  20.21£1.53 be 0.0824+0.01 b 0.799+0.06 d 0.102
6 11 109.0445.34 cd 1.704+£0.09 b 17.55+1.24 ¢ 0.05940.01 b 0.62740.08 e 0.094

TE < [ 5B 5 Hn A [ /NG 5 B 3 7R AN [R] 4k B ) 22 7t 35 1 35K - (P<<0. 05) . 3% 2 [ .

Note: Different letters indicate significant differences between treatments at P<C0. 05 level. The same for Table 2.
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Fig. 1 Change in total dry mass during the growth of
lettuce at different potassium levels
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Table 2 Effect of potassium concentration on quality of hydroponic lettuce

2 KF-/(mmol - L™1) Wi/ (pg - g D

Potassium level Nitrate

Ve/(mge g™ 1)
Vitamin C

AR/ (mg - g7 )

Soluble sugar

MEMEEA/ (mg gD

Soluble protain

2 4 593.90£543.74 ab
5244.034456.21 a
3 848.304309.90 b
3 463.904258. 95 be
2344.20%431.75 ¢

> Ul e w

0.1251£0.016 ¢
0.156 320.031 be
0.187 5£0.016 be
0.218 8£0.063 b
0.343 7£0.063 a

4.7640.411 ab
5.2240.318 a

3.2040.425 ¢
4.1620. 338 ab

5.3840.119 a 4.83£0.393 a
4.2040.027 b 3.5940. 283 be
4.00=0. 396 bc 3.1140.441 ¢
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Table 3 Effect of potassium concentration on use efficiency of mineral elements of hydroponic lettuce
HIKF-/(mmol « L™ 1) N/(g+g™ P/(g-g™ ") K/(g+g™ Ca/(g- g™ Mg/(g g™
Potassium level Nitrogen Phosphorus Potassium Calcium Magnesium
2 5.72 26. 46 7.93 4.95 29.94
3 10. 26 45. 87 11.67 9.48 65. 36
4 9.24 49,50 7.76 8.52 38.76
) 4.63 22.62 3.47 4.24 30.03
6 3.33 18. 69 2.37 3.50 21. 88
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Fig. 2 Changes in mineral elements during lettuce growth under different potassium levels
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