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Optimization of Management Modes for Intercropping Aeroponics
of Lettuce and Cherry Radish
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Abstract; High yield and quality of lettuce were objects under the intercropping aeroponics system with
cherry radishes. The orthogonal test of three factors and three levels were enforced to reduce nitrate
content in edible parts of lettuce under the intercropping aeroponics system. According to a large number
of single factor experiments in previous researches, the orthogonal test was utilized to study the influence
of intercropping ratio, phased management of nutrient solution concentration and the time of pre-harvest
light supplementation on target plants. The results showed that the optimal combination of factors in the
cultivation management mode was as follows; the intercropping ratio of lettuce and cherry radish was 2;
the nutrient solution was supplied by 0. 5 standard concentration in the early stage and in the week before
harvest in stages, and standard concentration in the middle stage; and the time of pre-harvest light
supplementation was 48 h. High yield, high quality and low nitrate content in the edible parts were found
for lettuce in optimal cultivation management mode, which meant that the optimization was obvious.
That’ s to say, the cultivation management mode provided theoretical basis and reference for the study of
soilless cultivation of high quality leafy vegetables with low nitrate.
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Fig. 1 Experiments in cultivation
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Tab.1 Factors and levels of orthogonal test

S
KV SRS N BIRMKEES  RIRRTEM G B
VELE A W B R B i) C/h
1 1 Is:1s:1s 0
2 2 0.5s:1s:0. 5s 24
3 3 0.25s: 1s:0. 25s 48
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Tab.2 Scheme of orthogonal test
e ARG N OERRIRES RIETHDE
A4 L A BEHEI B ALFEEE] C/h
1 1 1s :1s:1s 0
2 1 0.5s:1s:0. 5s 24
3 1 0.25s: 1s:0. 25s 48
4 2 1s:1s:1s 24
5 2 0.5s:1s:0. 5s 48
6 2 0.25s:1s:0. 255 0
7 3 Is:1si1s 48
8 3 0.5s:1s:0. 5s 24
9 3 0.25s: 1s:0. 25s 0
10 AR Is
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Tab.3 Results of test on growth index of lettuce

B (&=
EN hass S5y NUNITE v S5y NUNITE AV
S/ (gt 7YY TR/ (g k") N BEI/ (go k) TR/ (g _

(em® - #&") (em® - #&")
1 64. 56" 3.25° 153. 9 19. 43 0. 70¢ 84. 4>
2 73.05% 3. 46° 170. 420 21. 88" 0.97¢ 85. 4>
3 48. 351 2. 64" 143, 3¢de 15. 734 0. 82 65.1°
4 69. 042 3.42° 151. 8« 25.99% 1. 10" 71.3¢
5 76. 48* 3.54* 195.1° 29.04% 1. 46 96. 5%
6 46. 094 2. 46" 124. 74 19. 27¢t 0.79¢ 68.9%
7 49, 904 2. 60" 150. 7 26. 64* 1.51* 94.7*
8 62.74¢ 3.532 183. 8% 21.41° 0.93 76. 6°
9 43. 894 2.43b 132. 6% 19. 66 0. 87 66. 1°
10 41.94¢ 2.44° 118.2°¢ 15.06¢ 0. 641 66. 94

T ARF/NG FREFIRAE P <0.05 KV 83, T,

A SRS B | B i e T B R T OE 1A 4
R R A WTAG 2 s () 45 B A s 5 4 3
AR AR bR A% DR ZR MR AR A S (S5 1 22, 2R AN 36 4
PR R A B BIKF- ¥ A, (B, N C 191
KPR ATAE ST AR KT ALK

AR €, Cyo X5 BRI ZE e N AR i — 25 R ATy 2557
B, A RIS 2R B X A 38 A K F8 b 52 i et
H P EY/NF0.001;HE A B EREK,H P EY
INT0.05;MHE CHEFEFEARE, L PHEHKT
0.05,MEMKI R %, P E/NF0.01, KL, X F
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Tab.4 Average response of orthogonal test on growth

index of lettuce

ERAEIRTE I EERN R IHAR B, KM%
B B PR O AL B S BIZH A A,B,C,
2.2 FAEAALEIEFKRRIFM

K WE(K%) LESCS s Pr, 54 10 MIH, R FRE A LT
A B c A B c - = e b A L
AR R IR AR B A TR R T E
1 3.07  3.02 298 273 3.30 273 . A - . .
s s a5 a0 300 33 200 VPR 1 RS A TR A BK A S Y
N =N =N

3 282 2.46 2.99 318 2.54 3.48 PR S Bt R T 1299. 44 1 528. 54 mg/kg, ]

ez 0.30  1.06 0.06 0.56 0.8 0.75 RS E R B T 1,02 1. 27 S E 4,

EREEHF 2 1 3 3 1 2 AR A S R SN T 1,53 2. 13 mg/g,

£S5 AEASHEBEXREERILLER
Tab.5 Intuitive analysis on quality index of lettuce
FE &S
EY s s &/ RS R, AIRMEEA SR HmRER &/ RS R, ATRMEEA SR
(mg-kg™") % (mg-g™") (mg-kg™") % (mg-g™")
1 2777.37" 1.32% 4.67¢ 2729. 84" 1.35% 4.75¢
2 2435, 25 1.78% 5.10" 2502. 52" 1.57¢ 5.13¢
3 1953.41° 1. 19 5.53® 1889.45% 1. 86% 5.59¢
4 2059. 03¢ 1.38% 4.93¢ 1993.26% 1.68" 6. 14°
5 2015. 39¢ 1.68% 5.77¢ 1 695. 69¢ 2.08° 6. 77"
6 2653.01" 1.23¢ 4,77 2526. 41" 1. 10¢ 4.63°
7 2561. 37" 1. 418 4,59¢ 1991. 694 1.85% 6.02"
8 2257. 44% 1.24¢4 4.67¢ 2216.30¢! 1.424 4.72°
9 2012.99¢ 0.93% 4.83¢ 1865.07% 1.08' 5.54¢
10 3252.85% 0.76¢ 4. 244 3224.23* 0.81# 4. 64°
F*6 EFEHFRIBIRIELZIRIEHENR R

AL UL TR 55 15 A B G 4 v A 3 5 o 2L A i
PR, 3 5 B SCAE P R BIAN 4577 (o3 45 51
LiEEAS

AL SR TS BRI TS R B S i T 1)
FabR, A 3R B RS R AR O B JR T AR A, X3 1]
FRIE T Ak S5 24, 1A A BH G420 BT 3 A 2 (A 92
TR SR S TTHE A 25 TR 28 i 7 L ) B4 S5 2%, &5
R o Wi, AR5 RIS 2ZE IHEK C
R, NE A BWZEMEAK,HE A B .C ALK
R A, By (Cy 3 % 85 BRI 3R M oy 1 F — 25 R AT O 2548
M, ARG R ¢ 3830 A 38 0 TR FR 5 ) B
2 H P YN 0.001,HZE A B I EHE,
H P EIEHE M 0.001 ~0.05, P, % T4 5% 5 R
fEbrmi s, i EERENHEE C, Hig k1%
R P AL B 5 BN4H 4 A,B,C,

3 ISIEIKIE

R UEAE SR B A 4 S, R B Tk b 4 A AR
ACHE 5 (T) , I DA A 32 BAEAE R % BRI ( CK) iF
TR, PR 3 46,30 d k85 5 B4
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Tab.6 Average response of orthogonal test on

quality index of lettuce

K (HFE) BESE/ED)
S

A B c A B C
1 1.04 0.8 0.77 0.85 1.03 0.52
2 .12 1.23  1.06 1.14 1.10 0.96
3 0.84 0.88 1.17 0.98 0.85 1.49
e 2z 0.28 0.35 0.41 0.29 0.25 0.97

FRHEHEHF 3 2 1 2 3 1

Fite, TR, R E AR aal R T

36.82% 42.34% 31.69% , b JEE bRl s s &
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4 g
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Fig.2 Results of verification test
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