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DAY 1 DAY 3 DAY 5 DAY7 DAY 9 DAY 11 DAY 13 DAY 15
g 0 052 167 - E - s .

T2 0 o 037 - - - = 2
T 0 0 0.19 - - - - -
T4 0 003 117 - - - - -
TS 0 0.18 0.18 - - - - -
T6 0 0.19 057 - - - - -
7 0 0 0.19 058 0.63 0.76 0.5 097
T8 0 0 0.18 018 0.63 245 294 300
T 0 003 007 019 031 038 054 061
TIo 0 699 699 7.02 7.34 7,56 775 812
™ 0 0 0.19 019 038 058 062 077
TI2 0 0.16 0.19 0.69 0.76 0.76 0.84 103
Factors SE() CD SE CD SE( CD SE) CD SE) CD SE@ CD SE@ CD  SEd) CD
Factor - S - <0019 0039 0015 003 0002 0004 0005 001 001 0021 0026 005 0013 0027
Factor - G - - 0023 0048 0018 0037 0003 0005 0006 0012 0021 0026 0031 0064 0016 0033
Factor -M - - 0019 0039 0015 003 0002 0004 0005 001 001 0021 00026 005 0013 0027
Interaction - <0046 0095 003 0073 0005 00Il 0012 0024 0025 0051 0062 0129 0032 0065
effect (SXGXM)

Where, R—Storage condition, G—Gas composition, and M—Packing substrate. Treatment T1-T6 denotes ambient stored produce and Treatment T7-T12 denotes refrigerated stored produce,

.05
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Treatment Moisture loss percentage (% Firmness (gf)

T 7.58 18864
kel 458 269.20
ke 424 28552
4 693 200.88
kS 400 30286
6 610 1372
7 384 33242
k) 918 17233
k) 223 360.97
10 949 15295
™ 278 335.48
12 648 209.04
R G M RGM R G RGM
S.Ed 0.036 0.045 0.036 0.089 2522 3.089 1783 4368
cD 0.075 0092 0075 0.184 5207 6377 5.207 12754

—Storage condition, G—Gas composition, M—Packing substrate. Treatment T1-T6 denotes ambient stored produce and Treatment T7-T12 denotes refrigerated stored produce.
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Treatment

Wilting Overall visual quality
I 1 9 1
k) 1 9 1
k) 1 B B
T4 1 9 1
kS 2 3 7
6 1 B 3
7 2 5 5
k) 1 9 3
™ 2 3 7
Ti0 1 9 3
TH 2 5 5
TI2 1 9 3

Where, Treatment T1-T6 denotes ambient stored produce. Treatment T7-T12 denotes refrigerated stored produce.
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Score for color

1 Dark-green
2 Light-green

3 Yellowish-green
4 Greenish-yellow.
5 Yellow

Sc wilting Score for overall visual quality
None 9 Essentially no symptoms of deterioration
Slight, not objectionable 7 Minor symptoms of deterioration, but objectionable
Moderate, becoming objectionable 5 Deterioration evident, but not serious,limit of salability
Severe, definitely objectionable 3 Serious deterioration, limit of usability

Extreme, not acceptable under normal conditions
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Treatment Shoot length (cm) Shoot fresh weight (g) Shoot dry weight (g)

15th day 25th day 15th day 25th day 15th day 25th day
MN, 493 12.00 476 113 097 7.40
MN,; 437 10.00 167 480 194 307
MN; 7.19 16.49 7.49 14.03 282 1336
MN, 629 15.00 327 6.43 0.08 135
MN,; 683 15.41 148 3.60 181 281
MN, 614 14.60 365 7.13 084 326
MN, 7.58 1686 2760 4267 7.37 1856

170 386 7.83 1378 513 1118

22.00 2537 40.52 463 1630
Factors cD (d) CD SE(d) ()] E(d) CcD (d) CD SE(d) cD
M 0075 0161 0.144 0307 0.199 0425 0298 0.637 0.036 0.078 0.146 0312
N 0075 0161 0.144 0307 0199 0425 0298 0.637 0.036 0.078 0.146 0312

MXN 0130 0279 0.249 0532 0344 0737 0516 1103 0.063 0.134 0253 0540
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Treatment Palak

MoN, 2490
MN, 2146
MN, 4129
MN, 3349
MN, 3629
40.00
3815
39.10
4819
Factors SE(d) CcD
M 0363 0777
N 0363 0777

0629 1345
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Heating season Year-round

Integration Area per Eeot Eit Savings Eit Eeot Savings
strategy m? VF baseline synergy (%) baseline  synergy (%)
(m?m= (kWhm=2  (kWh m™ (kWh (m?m=
VF) VF) VF) m~2VF) VF)
Apartment BENG-label P (B1) a1 76 55 2 126 105 17
HP + HP + ATES (E2) 156 - - - 244 216 12
Apartment A-label HP (B1) 30 76 55 2 126 105 17
HP + HP + ATES (E2) n2 - - - 29 210 2
Apartment C-label HP (B1) 28 126 98 2 177 149 16
HP + HP+ ATES (E2) 4 - - - 462 363 2
Small office BENG-label  HP (B1) 11 97 55 44 155 15 27
HP + HP + ATES (E2) 863 - - - 633 33 2
Small office A-label HP (B1) 27 97 55 44 156 3 27
HP+ HP+ ATES (E2) 248 - - - 749 501 »
Small office C-label HP (B1) 29 172 98 a3 231 157 32
HP + HP+ ATES (E2) 4Ll - - - 2139 1399 34
Large office BENG-label ~ HP (B1) 74 97 55 4 15 13 27
HP + HP + ATES (E2) 57.7 - - - 637 436 )
Large office A-label HP (B1) 37 97 44 44 161 1y 2%
Large office C-label HP (B1) 37 172 98 ) 26 162 31
Restaurant HP (B1) 09 76 55 23 131 110 16
HP + HP + ATES (E2) 53 - - - 370 270 27
Indoor swimming ool HE (A1) 0.2 159 79 51 159 79 51
HP (B1) 0.2 165 108 35 164 108 35
Outdoor swimming pool  HE (A1) 10% 62 3 47 m 82 27
HP (B1) 1% 65 45 30 14 94 17
Supermarket - - - - - - = -

*Area of swimming pool represented per m’ water surface.
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Treatment Root length (cm) Root fresh weight (g) Root dry weight (g)

15th day 25th day 15th day 25th day 15th day 25th day
MN, 14.00 16.89 395 438 047 108
MN,; 21.80 23.00 0.94 102 119 201
MN; 3886 40.00 5.10 631 094 109
MN, 600 13.44 0.16 0.48 0.07 0.10
MN, 18.00 2148 282 385 158 293
MN, 2437 29.00 558 6.05 094 143
MN, 2667 3200 629 9.83 420 294
543 800 491 5.92 193 524
4040 4146 8.62 10.29 533 627

CD SE(d) CD E(d) CcD (d) CD SE(d) cD

M 0361 0772 0.280 0599 0.065 0.139 0027 0058 0.039 0.083 0027 0057

N 0361 0772 0.280 0599 0.065 0139 0027 0058 0.039 0.083 0027 0057

MXN 0626 1338 0.485 1037 0113 0.241 0.047 0101 0.067 0.143 0046 0.098
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Treatment

MN,
MN,
MN,
MN,
MN,;
MN,
M:N,
M:N,
M:N;
Factors
M

N
MXN

Significant at p=0.05.

Plant height (cm)

15th day

2182

SE(d)
0390
0390
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2617
46,05
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cD
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1446

25th day
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0.447

0.774

26.00
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2100
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43.60
48.86
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SE(d)
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0366

0633

Number of leaves
15th day
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27.00

2170

37.57

cD

0782

0782

1354

25th day

SE(d)
0.356
0.356

0.436

2150

9.10

19.90

1120

5.00

1260

3470

2316

4290

cD

0761

0761

1318

SE(d)
0.260
0270

0.468

Yield (g plant)
15th day

1690
638
23.00
530
410
663
3290
2612

4317

cD

0578

0578

1000

25th day

SE(d)
0507
0507

0877

3926

3895

44.66

3250

27.53

39.10

5942

47.51

66.86

cD

1.083

1.083

1876





OPS/images/fsufs-08-1388231/fsufs-08-1388231-t008.jpg
Treatment

15th day PAGECEN
MN, 058 051 023 650 590
MN, 034 08 026 460 1042
MN, 021 0.46 054 335 1315
MN, 029 040 029 345 17.39
MN, 0.10 0.23 069 165 498
MN, 041 068 022 545 338
MN, 073 099 032 860 446
MN, 045 0.84 032 645 274

081 107 031 9.40 198

Factors CcD SE(d) CD (d) CD SE(d) ()] CD

M 0.007 0015 008 0016 0.005 0010 0044 0.094 0.097 0.207
N 0.007 0015 008 0016 0.005 0010 0044 0.094 0.097 0.207
MXN 0012 0025 0013 0028 0.008 0017 0076 0.163 0.167 0358

Significant at p=0.05.
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Formula

Bulk de:
(@/415cm*

Dry weight of the sample

Water-holding capacity (%) = (Sample weight
after drainage - Sample dry weight)/Container
volume] x 100

Air-filled porosity (%) = (Drained volume/

Growing medium volume) x 100
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Treatment No. Nutrient solution Recommended dose (g/!

Ca (NOs), MAP
TI-MN, Coir pith 210:56:235 ppm 1284 0092 0472
T2—MN, Coir pith 80:50:80 ppm 0453 0.082 0.160
T3—MN, Coir pith 60:50:60 ppm 0324 0082 0120
T4—MN, Rockwool 210:56:235 ppm 1284 0092 0472
T5—MN, Rockwool 80:50:80 ppm 0453 0082 0.160
To—MN, Rockwool 60:50:60 ppm 0321 0082 0120
T7—MN, Coir pith + vermiculite (1:1) 210:56:235 ppm 1284 0092 0472
T8—MN, Coir pith + vermiculite (1:1) 80:50:80 ppm 0453 0082 0.160

T9—MN, Coir pith + vermiculite (1:1) 60:50:60 ppm 0324 0.082 0.120
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Treatment No. Storage condition Gas composition (O,: CO;: N,) Packing material

TI-RGM, Amblent (3525°C) 5%:5%:90% LDPE
T2-RGM, P 5%:5%:90% HDPE
T3-RGM, P 6%:5%:89% LDPE
T4-R,G:M, Ambleat (525°C) 6%:5%:89% HDPE
T5-R,GM, Ambleat (525°C) 1%:5%:91% LDPE
T6-R,G:M; Ambleat (525°C) 1%:5%:91% HDPE
T7-RGM, Refrigeraed (5£5°C) 5%:5%:90% LDPE
T8-R,GM, Refrigerated (5£5°C) 5%:5%:90% HDPE
T9-RG:M, Refrigerated (5£5°C) 6%:5%:89% LDPE
TI0-R,G:M, Refrigeraed (5£5°C) 6%:5%:89% HDPE
TI-RGM, Refrigeraed (5£5°C) 4%:5%:91% LDPE
TIZ-RGM, 4%:5%91% HDPE

Refrigerated (525 C)

R, Storage condition; G, Gas composition; M, Packing substrate; LDPE, Low density polythene; HDPE, High density polythene.
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Parameters studied Method and formula used

Physiological loss in weight (%) Physiological Loss in Weight =™
Moisture loss (%) o=@ 41y
Wi(e)
Firmness (g6) “Texture analyzer instrument (Model TA-HDi, manufactured by Stable Microsystem, United Kingdom)

Quality ranking Rating scale for color, overall visual quality, and wilting of green vegetables as suggested by Wheeler et al. (2015), Table 15.





OPS/images/fsufs-08-1388231/fsufs-08-1388231-g010.jpg
30m 6™ APRIL 13™ APRIL 20™ APRIL
MARCH






OPS/images/back-cover.jpg
Frontiers in
Sustainable Food Systems

Exploring sustainable solutions to global food
security

Aligned with the UN Sustainable Development
Goals, this journal explores the intersection

of food systems, science and practice of
sustainabilty includingts environmental
economic and social justice dimensions.

Discover the latest
Research Topics

Frontiers
Avenue do Trbunal-Fédéral 34
1005 Lausane, Switzerland.
fontiersinorg

Contactus

+41(01215101700
frontersin ro/about/contact






OPS/images/fsufs-08-1400787/fsufs-08-1400787-t002.jpg


OPS/images/fsufs-08-1400787/fsufs-08-1400787-t001.jpg
Vertical
garden type

Rock climbing

Hanging down

Modular

Suitable plants
Climbing vegetation
Plants with long stems

that dangle down

Short plants

Growing media

Either in a planter box
o on the ground

Each floor hasa soil
planted box.

Artificial growth media
panel that s lightweight

Construction type

Very lttle structural support i required.

Building a planter box and its supporting
framework in accordance with storey
Facades should be constructed with structural

support for hanging or positioning modules.

References





OPS/images/fsufs-08-1400787/fsufs-08-1400787-g002.jpg
33

PG

D






OPS/images/fsufs-08-1400787/fsufs-08-1400787-g001.jpg
Sensor measuring,
soll moisture, pH

+
B | ———

Monitoring
using web/ app

Grow Tray.

with Water containing ammonia
ammonia I

|

T e ---QQL
- e =
- - o» -






OPS/images/fsufs-08-1400787/crossmark.jpg
(®) Check for updates






OPS/images/fsufs-08-1349423/fsufs-08-1349423-g003.jpg
Mizuna

2
€
o
E
®
L
=






OPS/images/fsufs-08-1349423/fsufs-08-1349423-t001.jpg
Light treatments Intensity PPFD

(pmolm=2s7)

Low 120¢ 506
Medium 160 b 3.60
High 210a 591

Values are means of three shelves and 12 values per light intensity level measured as PPFD,
The values were expressed as pmol m- s~ and standard error (SE). Different letters represent
statitical differences by Fisher's LSD (p <0.05).
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Treatments Cabbage Mizuna Mustard

Green Red Green Red Green Red

Lightness

Low 450£0.8' 22208 35303 342203b 4682042 19.150.50 444203 69+04a

Medium 4872100 18,808 360£03a 352403 437£03b 17.0£0.6b 420£03¢ 7403

High 49409 164213b 355403 341£03b 4674020 195072 433£03b 68+04a
Chroma

Low 389+ 11 156208 36.60.50b 353+0.3ab 37£07b 219+06a 4002042 208+04

Medium 349+12b 133£0.6b 3544030 345:04b 4504040 208£050 373£03b 213503

High 356+ 11b 13.9405ab 378062 360403 416£03¢ 211404 37.9+0.4b 212403

Hue

Low 1043£0.50b 3565407 109.2£0.3b 110703 107.920.1b 766+ 1.4 1099+02b 3531405

Medium 1126257 3561+ Ll 118£03a 109.40.2b 107.8£0.1b 582219b 1106£0.1a 3533205

High 947215b 3575407 109.7£0.2b 109.0203b 10872012 56242.00 10402 3542405

‘Different letters in columns within each variable indicate significant differences among light intensity treatments, according to Tukey’s multiple range test (p <0.05). Means (1 =30) £ SE.
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92.146.1a"
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8.641.22b

6.30.4b

1109£7.2
86.947.4b

83.4:21b

338+46a
27.0+15

263£03

129£07a
123122

138192

2122£155
17142670

145.4£4.9b

68.4+58a
55.6453ab

44.8+0.4b

29.0£26a
2924102

286%1.22

Chlorophyll a (pgg™ FW)

207.9410.82 1438+ 1.1a
21004462 127.7£2.7b
18932572 873205¢

Chlorophyll b (ugg™ FW)

64.6£0.42 308£02
6244372 2994082
56.0£5.00 224403b

Carotenoids (ugg™ FW)

306£1.2 362+042
342422 33.240.8b
339+3.0a 228+02¢

1058030
1058+1.7a

820£0.6b

2914082
286403

238+04b

296£05
2744060

25.0£0.1¢

88.1£26a
75544.6b

689+2.7b

209£08a
166+0.4b

162£0.9b

23405
214062

18072

139.4£7.82
1243843

121621520

381¢13
329+102

33,0433

252424
227407

206£222

‘Different letters in columns within each variable indicate significant differences among light intensity treatments, according to Tukey'’s multiple range test (p <0.05). Means (n =9) £SE.
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Cabbage Mizuna Mustard

Green Red Green Red Green Red

Total phenol content (mg GAE 100g™ FW)

Low 164.0£8.6b' 1585230 85.6£3.2b 869+3.7b 95.6+4.3b 1343£39¢ 5154 11b 127.9+5.8b
Medium 1727¢111ab 2485128 862449 95.7¢37ab  119.4£7.0ab 163.0+6.9b 56.640.7b 198.1£8.92
High 1949212.61 2283463 110.1£9.1a 1106692 1458+9.50 207.8+5.00 903£6.2a 16322 111ab

FRAP (mgEq, Trolox 100g™ FW)

Low 236.0+14.2b 2367£2.0¢ 1117830 1221510 2253£93 30494422 1163+6.4b 724126
Medium 26344372 3673402 1137£100b | 1263£54b 22414125 27774802 96.647.5b §7.743.6ab
High 311751372 340.1447b 14264732 1531630 20135842 272941202 17042442 95.8+7.50

DPPH (mgEq. Trolox 100g™ FW)

Low 21234109 280.1£49b 1500£4.2b 157.7£5.8b 99.0£1.7b 147.4£2.9¢ 21374129 2364153
Medium 2325£104ab | 442241812 1385£117b | 1685£02b 985+0.1b 17339.0b 2238+00b 3321£17.1a
High 267.8+12.5 42734712 180.8+5.92 19574560 13452372 254517 3363+1260  319.8+28.0ab

‘Different letters in columns within each variable indicate significant differences among light intensity treatments, according to Tukey’s multiple range test (p <0.05). Mean (1 =9) £ SE.
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Treatments Cabbage Mizuna Mustard

Green Red Green Red Green Red

Fresh weight (gm-)*

Low 383.6£1392 51024389 6214£159 63174850 4173£52a 3458427 497.4£163a 556.3£3.5
Medium 349.0433.42 432742196 6089+13da | 6369+d8a 4173283 3429+ 1442 5423840 39L1£303b
High 385543231 482.7+188ab 583.946.7a 579.8+104b  4256+139a  3393:125 | 4283:121b  5737+97.7a

Dry weight (gm)*

Low 50.9+5.5a 46.5+6.8b 46.6%3.52 473439 36.3+0.4b 344+4.2b 35.2+4.0b 36.1+4.1b
Medium 532455 625+6.60 440238 56230 408233 453536 32£37b 4d6rdsab
High 64.2+4.7a 60.6+4.5a 497459 41.6+1.7a 55.1%2.1a 522+3.2a 45.9+19 523+58a
Dry mater (%)*
Low 1321222 9.1£0.1b 7.5%0.5a 74104a 8.7+0.0b 99%1.2¢ 7.2:17b 6.5%1.3b
Medium 152£13a 14.4£0.1a 75%1.2a 6.9%0.6a 9.8+£0.8b 13.1£1.8b 6.2+ 1.6b 11.8+1.0a
High 164+2.2a 126+ 1.4a 85+09 7.2+04a 13.1£0.2a 154+0.8a 10.0£0.9a 11.1£0.1a
Hypocotyllength (cm)**
Low 4410.1a 5.1%0.1a 87+0.1a 89+0.1a 4.1%0.1a 52%0.1a 6.610.0a 3.740.0a
Medium 4.210.1a 4.420.1b 89+0.1a 9.10.1a 3.0:0.1b 4.2:0.6b 5.120.1b 2920.1b
High 3.6+0.1b 3810.1¢c 7.8+0.2b 9.1%0.1a 29+0.1c 36+0.1c 3.1+0.1c 2.040.1¢

Cotyledon thickness (mm)**

Low 0.36:+0.00ab 0.37£0.01a 0.35£0.002 0.34£0.00a 02940012 0.29+0.00a 0.33£0.00a 027002
Medium 0.38+0.01a 0.36+0.01a 0.340.002 0.34£0.00a 030£0.01a 0.30+0.00a 0.33£0.00a 0274002
High 0.35£0.00b 0.37£0.01a 0.34£0.002 0.33£0.00a 0.30£0.00a 0.30£0.00a 0.33£0.00a 0.26£0.0a

Cotyledon area (cn’)***

Low 1.02£0.09 1.04£0.07a 435£0,04a 3.3940.18b 0.90+0.01a 0.57£0.01a 0.7610.06a 0.32£0.03a
m 1.00£0.03a L12£0.01a 3.96+0.19a 3.05£0.47b 0.55£0.01b 0.42:£0.03b 0.7640.02a 0.30£0.03a
High 099004 0982002 450£0000 | 505:003  053£002b  031£003%c | 077£004 | 033004

‘Different letters in columns within each variable indicate significant differences among light intensity treatments, according to Tukey’ multiple range test (p <0.05). Means (n =3% n =90°%
0++%) £ SE.






