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Abstract

This study aimed to evaluate the growth of Cichorium intybus, Brassica juncea, and Lactuca sativa at varying seed ratios,
and to suggest an efficient management plan for sustainable indoor agriculture systems. It was treated with mixed sowing as
follows: 30 chicory seeds (chicory alone: CC), 22 chicory seeds + 8 lettuce seeds (CsLy), 20 chicory seeds + 10 lettuce seeds
(CoLy), 15 chicory seeds + 15 lettuce seeds (CiL1) as intraspecies, and 30 mustard seeds (mustard alone: MC), 22 mustard
seeds + 8 lettuce seeds (M3L;), 20 mustard seeds + 10 lettuce seeds (ML), 15 mustard seeds + 15 lettuce seeds (M;L;) as
interspecies. The study identified the competitive response in seed germination between Cichorium intybus and Lactuca sativa,
and in the CsL; experimental group, Lactuca sativa had the highest leaf length, root length, chlorophyll content, and fresh
weight. Therefore, the higher the ratio of Cichorium intybus, the higher the growth and productivity of Lactuca sativa;
however, higher the ratio of Lactuca sativa, the lower the growth of Cichorium intybus. Furthermore, the nitrogen and
potassium content in the substrate was the highest in the CsL; experimental grorp which had the highest seeding rate of the
Cichorium intybus. Comparing the groups Brassica juncea and Lactuca sativa, the higher the seeding ratio of Lactuca sativa,
the higher the growth and productivity of Brassica juncea. Therefore, a companion seeding of Brassica juncea and Lactuca
sativa is beneficial; this could be effective in having a high seeding ratio of Lactuca sativa.
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2. Changes in growth of Cichorium intybus in response to seed mixture ratios between Cichorium
intybus and Lactuca sativa. CC: Cichorium intybus Control, CsLi: Cichorium intybus with Lactuca
sativa 3:1, C,Li: Cichorium intybus with Lactuca sativa 2:1, CiL\: Cichorium intybus with Lactuca
sativa 1:1.
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Table 1. The analysis of variance on growth of Cichorium intybus L. with Lactuca sativa by seed mixture ratios

Initial growth Seed mixture ratios
parameters CC CsL, C,Ly CiLy
Plant height 166.8+18.20 a* 148.1+£33.44 a 1443+29.79 a 162.4+30.41 a
Root length 13.6+4.04 a 8.0£5.35 b 54+£2.17 b 7.0+£5.16 b
Leaf length 88.7+16.77 a 73.0£27.02 ab 59.1£22.18 b 75.6+£14.84 ab
Leaf width 2284343 a 25.6%+26.19 a 16.7+3.87 a 19.8+£6.26 a
No. of leaves 510.95 ab 48+1.34 ab 46x1.51 b 59+1.24 a

* The different letters indicate significantly different from each other (p < 0.05) in each treatment by sowing ratios between
Cichorium intybus and Lactuca sativa. Data are means = SD (n = 12).

Table 2. The values for pearson correlation analysis between growth of Cichorium intybus L. and seed mixture ratios

Initial growth parameters Type* Plant height Root length Leaf length NL;:;E:S of
Plant height -.604"
Root length -.291" 600"
Leaf length -.279° 748" 541"
Leaf width -.440" 7457 566" 661"
No. of leaves -.323" S13** 486" 472" 523"

""" significant at p = 0.05, 0.01, respectively.
* Treatment for the sowing ratio of Cichorium intybus and Lactuca sativa.
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Fig. 3. Substrate nutrients (N, P, and K) of between Cichorium intybus and Lactuca sativa in response to
seed mixture ratios. Different letters indicate significant different among treatments at p < 0.05 by
Duncan’s multiple range test. CC: Cichorium intybus Control, CsLi: Cichorium intybus with Lactuca
sativa 3:1, Coly: Cichorium intybus with Lactuca sativa 2:1, CiLi: Cichorium intybus with Lactuca

sativa 1:1.
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sativa with Brassica juncea 1:2, LiMs: Lactuca sativa with Brassica juncea 1:3.
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Table 3. The Analysis of variance on growth of Brassica juncea with Lactuca sativa by seed mixture ratios

Seed mixture ratios

MC LM, LiM, LiM;

Initial growth parameters

Plant height 150.3£22.22 a* 141.6+35.23 a 149.6+17.60 a 152.6+26.45 a
Root length 12.3+5.55 a 12.3+8.36 a 11.8+7.11 a 11.3+7.56 a

Leaf length 78.4+13.14 a 77.7£28.05 a 80.9+18.44 a 76.9+27.55 a
Leaf width 30.4£7.99 a 27.8+12.08 a 25.14£8.60 a 271341244 a

No. of leaves 5.0£0.67 a 54+0.84 a 4.7+0.82 ab 42+0.78 b

* The different letters indicate significantly different from each other (p < 0.05) in each treatment by sowing ratios between
Brassica juncea and Lactuca sativa. Data are means = SD (n = 10).

Table 4. The values for pearson correlation analysis between growth of Brassica juncea L. and seed mixture ratios

Type” Plant height Root length Leaf length Number of leaves
Plant height .084
Root length 402" 479"
Leaf length .205 681" 456"
Leaf width 264 6647 .500" 765"
No. of leaves 366" 4217 3207 566" 532"

" significant at p = 0.05, 0.01, respectively.
* Treatment for the sowing ratio of Brassica juncea and Lactuca sativa.
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Substrate nutrients (N, P, and K) of between Brassica juncea and Lactuca sativa in response to

seed mixture ratios. Different letters indicate significant different among treatments at p < 0.05
by Duncan’s multiple range test. MC: Brassica juncea Control, LiM;: Lactuca sativa with Brassica
juncea 1:1, 1iMy: Lactuca sativa with Brassica juncea 1:2, LiMj: Lactuca sativa with Brassica

juncea 1:3.
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