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Studies on the Modelling of Controlled Environment in Leaf Vegetable Crops

II. Effects of various light sources on the growth
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Summary

Effects of various artificial light sources on the growth of Chinese white cabbage, Chinese
flat cabbage, lettuce, garland chrysanthemum, and green perilla were investigated. Plants were
grown under different treatments for three weeks.

Generally, the growth of arificial light treatment were better than natural daylight(ND),
The greatest growth and external quality occurred in high-pressure sodium lamp(HPS). In
incandescent lamp(IL), fresh weight was heavy, but marketable quality was poor because of
succulent(or spindly) growth.

Overall, vitamin C content were no difference among treatments. But relative chlorophyll
content was somewhat high in HPS.

7l 9 =18 UZA, A, &%, A3 %, g
Rey words - artificial light, Chinese flat cabbage, Chinese white cabbage, garland chrysanthe-
mum, green perilla, lettuce
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Table 1. The effects of various light sources on
the growth of Brassica chinensis var.

chinensis.
Number Leaf Leaf Petiole
Treatment of length width length
leaves (cn) (cm) (em)
Before treatment
| 23 36 20 24
7 Days after treatment
CON? | 26ab” | 53ab 33 | 3.1b
FL 2.8ab 5.1be 33 2.8b
HPS 22b 4.5¢ 3.0 2.5b
L 32b 59a 34 322
14 Days after treatment
CON 3.6b 85 51 47
FL 44ab 9.1 54 46
HPS 42ab 84 52 42
IL 4.6a 9.2 5.2 54
21 Days after treatment
CON 50 100 64 58
FL 58 104 69 6.0
HPS 6.0 101 71 64
L 6.3 11.0 70 69
® CON ! control
FL - fluorescent lamp
HPS : high-pressure sodium lamp
IL  ©incandescent lamp

¥ Means separation within columns by Duncan’s
multiple range test, 5% level.

gae A$x #HAA9) A2 dzFEg
T BN TY 4§ F3Hed AYUEF
39 ¥FFo AAFo] FAML HIFAA
AAF L 6 715 A (Table 2, 6). & G5t
g5 Aelzt ot FHe] AojH 7] wWEolg
AZdo, QIG5 dMe 9¥FY LolE F7HAA
EAEL U FEAZ Aoz AR, BdEL
ARZE JAZE ¥ 739 o] gL 680~700
nme YN TF-g @3t HEAYA GA
S 2ANA HEAE =354 BEdy ¢
A AP B3] galolA o)#F At U
tn ARG, ¥ IUEFEFL go] Hn
TALn g2gus don gHE Fol YA

Table 2. The effects of various light sources on
the growth of Brassica chinensis var.

rOSUraris.
Number Leaf Leaf Petiole
Treatment of length width length
leaves (cm) (cm) (cm)
Before treatment
| 0 30 17 14
7 Days after treatment
CON® | 32v” 3.4ab 24ab 23b
FL 3.6ab 3.7a 29 3.1a
HPS 3.0b 29 2.2b 14c
IL 40a 3.4ab 2.7ab 3.2a

14 Days after treatment
CON 5% 48b 3.5b 4.5b
FL 54b 5.4ab 42a 4.8ab
HPS 5.8ab 49 4.1a 4.6b

o . 6.6a 5.8a 43a 6.0a
21 Days after treatment

CON 8.0b 5.0 42 5.8b

FL 88a 5.9a 48 6.8ab

HPS 953 6.0a 45 6.0b

L 9.5a 6.1a 46 74a

? CON ! control
FL  : fluorescent lamp
HPS ' high-pressure sodium lamp
IL  ®incandescent lamp
¥ Means separation within columns by Duncan’s
multiple range test, 5% level.
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Table 3. The effects of various light sources on
the growth of Lactuca sativa L.

27t0) A4E ¥BFANYFr da FEHPe

o e HYFRe & Hole VEIRA gt
22l gETAMY QZe B AT s
T4 Yol U AL Wt 49N FM T
Re) ol wste] Aol A AN =AY RS
B4 ded olRe S SAFY AzAumA
WIS S o3t BOE A = AT gL
a38 v Aotk Auid 92 gwe ¥
#53 APIEFA TN L EHO0 via-
min CY ¥FL FBEHIYT/ B2, W27
ol 743 ESkch(Table 4, 6).

Table 4. The effects of various light sources on the
growth of Chrysanthemum coronarium L.

Treatment Number Leaf Leaf
of leogth width
leaves (cm) {cm)
Before treatment
0 | 40 5.1 40
7 Days after treatment
CON? 5867 172 6.1ab
FL 60 81a 6.3a
HPS 56 6.3b 5.5b
IL 56 7.52 5.9ab
14 Days after treatment
CON 7.2a 11.0b 8.1a
FL 6.8a 9.8b 792
HPS 5.6b 79¢ 6.5b
IL 7.0a 10.3ab 8.0a
21 Days after treaument
CON 76 104 80
FL 72 110 92
HPS 76 98 82
L 72 11.1 90
? CON ' control
FL : fluorescent lamp
HPS : high-pressure sodium lamp
IL ! incandescent lamp

¥ Means separation within columns by Duncan’s

multiple range test, 5% level.

Treatment Number Leaf Leaf Plant
' of length width length
leaves (cm) (cm) (cm)
Before treatment
| 52 60 25 16
7 Days after trearment
CON? | 138 84a 3.0ab 3.5
FL 14.6ab 82 31 35
HPS 152 79 31 23
IL 134 8.1 28 2.6
14 Days after treatment
CON 228 9.7 43a 40
FL 28 9.6 3.7ab 6.2
HPS 276 9.5 3.5b 47
L 228 94 34b 63
21 Days after treatment
CON 224 96 43a 44b
FL 224 102 3.5b 8.3b
HPS 216 95 3 5.1b
iL 25.6 89 3.7b 12.7a
2 CON : control
FL  : fluorescent lamp
HPS ' high-pressure sodium lamp
IL  ‘ incandescent lamp

¥ Means separation within columns by Duncan’s

multple range test, 5% level.
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4, §Fo] do] duAHo YW, g5 FAL
on gFFu T Pol X o] XYY FAF T
JELE o FAHG v IS A g T e
223 olAZIAZ oa 2% A AU
HE2: ¢Fe IPYIEFTH AT O
A o vitamin Co ¥3L ¥F5H Hd
oM tta &4 (Table S, 6).

Table 5. The effects of various light sources on the
growth of Perilla frutescens Britton var. ja-
ponica Hara.

Number Leaf Leaf Plant
Treatment of length width length
leaves (cn) (em) (cn)

Before treatment
40 33 23 41

7 Days after treatment

CON® 647 48 3.6 49
FL 6.4 47 3.6 5.1
HPS 6.4 46 34 49
IL 6.0 4.5 39 53

14 Days after treatment

CON 13.6a 6.6 53 7.7
FL 10.4ab 6.3 51 78
HPS 14.0a 6.4 51 83
IL 92b | 62 50 9.1

21 Days after treatment

CON 1322b 73 58 112
FL | 1z 71 58 116
HPS 16a 74 59 110
L 12.8ab 70 60 124

2 CON ' control

FL.  ® fluorescent lamp
HPS ' high-pressure sodium lamp
IL ! incandescent lamp
¥ Means separation within columns by Duncan's
multiple range test, 5% level.

21 2o gt Fofl tig ¥r-g-L 22 YEhe
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Table 6. The effects of various light sources on the growth of vegetable plants (21days after treat-

ment).
One leaf | One leaf SLAY Top weight Relative | Vitamin C
Treatment | 3rea weight (9)
(cat) (9) (cni/g) Fresh Dry chlorophyll | (mg/1009FW)

Brassica chinensis var. chinensis

CON” 47.9v° 1.6b 30.70a 8.06¢ 0.59¢ 36.3ab 29.1a

FL 55.5ab 2.0a 27.73ab 10.62b 0.82b 33.7b 26.3b

HPS 57.7a 2.3a 24.78ab 10.74b 0.74b 37.6a 29.0a

L 58.5a 23a 26.03b - 13.82a 0.92a 33.2b 27.0b
Brassica chinensis var. rosuraris

CON 17.3b 0.61b 28.26 4.64b 0.35b 39.4b 24.6b

FL 24.2a 0.83a 29.25 7.55a 0.52a 40.3b 22.5¢

HPS 23.0a 0.89a 26.08 7.32a 0.54a 46.4a 24.5b

L 24.6a 0.81a 30.20 8.35a 0.66a 42.9ab 27.6a
Lactuca sativa L.

CON 61.60 1.94b 3211 12.69 1.01 17.2b 6.3c

FL 74.67 2.52a 29.71 13.68 1.02 16.7b 10.9a

HPS 69.82 247a 28.39 1131 0.87 21.3a 9.0b

IL 69.27 240a 29.20 11.16 0.96 18.5ab 42d
Chrysanthemum coronarium L.

CON 17.85 0.76a 2390 9.36 1.00 28.9b 4.7c

FL 15.08 0.65ab 23.25- 10.39 1.11 36.2a 7.2b

HPS 16.08 0.64ab 25.23 8.64 1.18 37.5a 6.4b

IL 13.40 0.52b 25.72 9.78 1.10 31.4b 10.92
Perilla frutescens Briwton var. japonica Hara

CON 31.17 0.59 52.66 4.78 0.77 358 13.2b

FL 30.61 0.55 56.32 4.87 0.66 332 16.7a

HPS 30.21 0.59 51.42 543 0.86 36.2 14.4b

L 31.60 0.56 56.82 5.07 0.78 36.7 18.02
? SLA : specific leaf area (leaf area/leaf weight)

Y CON': control, FL : fluorescent lamp, HPS : high-pressure sodium lamp,
. incandescent lamp

L

® Means separation within columns by Duncan’s multiple range test, 5% level
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